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Cornea 


Anterior Segment Surgery 


Astigmatic Refractive Surgery 
Spherical Refractive Surgery 


Cataract and Aphakia Correction 
Glaucoma 
Retina and Vitreous Surgery 
Oculoplastic Surgery 
Strabismus 
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Ao needles from Alcon. 
A choice of letter-perfect solutions to 
control post-operative astigmatism. 


Now there are two series of 
needles to choose from for corné 
scleral closures. Both series are 
quality, both are sharp, both are 
strong. Best of all, both are mad 
by Alcon Surgical to the exacting 
specifications you've grown to 
expect from ACS™, the Alcon 
Closure System. 


Both the new “A” Series and the 
world-standard “C” Series come 
in a diverse array of designs, 
including fishhook, bi-curve, and 
single curve. Both series offer yc 
preferred length and depth of bil 
to help control post-operative 
astigmatism. 


So why the new “A” Series? 
Simple — with its innovative poil 
design and elongated front cutti 
surface, penetration and tissue 
passage are made easier. And it 
new trapezoid shape increases 
resistance to bending. Already, 
many surgeons have expressed 
preference for this new design. 


Which series you choose will, of 
course, depend on your persone 
preference. But “A” or “C”, your 
choice is letter-perfect because 
you've chosen Alcon. 


Write or call and we'll send a 
sample. 


The Visible Difference ™ 





Alcon Laboratories, Inc. 
Surgical Products Division 












P.O. Box 6600 
Fort Worth, Texas 76115 4 
817/293-0450 L: 
FOR ORDERS: Ae 
1-800-TO-ALCON £., ape 


(1-800-862-5266) ASS 
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Haag-Stret 
Ophthalmometer: 


Quick, 
accurate, 
easy to use. 





For quick, accurate measuring; clear, sim- 
ple coincidence setting and easy reading 
of results, you’d expect the world’s leader 
to produce the finest Ophthalmometer 
available... and you’d be right! Interpreting 
results becomes simplicity itself. 





That is the reason why this Ophthalmometer 
is in special demand for fitting contact 
lenses. There is no better instrument for _ 
making exakt corneal measurements, or <A 
defining convex and concave radii of con- 
tact lenses. It permits accurate measure- 
ments of radii on a scale from 5.5 to 11 mm 
and from 30 to 60 dioptres. 





Haag-Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland one-handed positioning of the instrument 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 for the most efficient use of time. 


lt uses our 3-D joystick control allowing 
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OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, or a poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 
tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 
The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work ina collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 


Authors’ names must be listed in the order given on the title page of the manuscript. 
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12TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 7-12, 1988 


CO-SPONSORED BY 
THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D: 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Fred C. Chu, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA - Richard P. Wilson, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $600.00 Before February 26, 1988 
$650.00 After February 26, 1988 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL/BUFFET PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 48 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 
FOR MORE INFORMATION CONTACT: 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 
6411 FANNIN STREET 
HOUSTON, TEXAS 77030 
(713) 797-1777 


Available only from ALCON SURGICAL 


Division of Alcon Laboratories, Inc. 


Alcon Laboratories, Inc. 
PO. Box 6600 
Fort Worth, Texas 76115 
817/293-0450 


Retinal Map designed and developed ł 
KIRK H. PACKO, M.D., Chicago, Illino 
Illustrated by Linda A. Warre 
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Wayne State University 
School of Medicine 


14th Annual 
OPHTHALMOLOGY REVIEW COURSE 
March 10-415, 1988 


KRESGE EYE INSTITUTE 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 








COURSE DIRECTORS 
FRANK A. NESI, M.D. THOMAS C. SPOOR, M.D. 


OPTICS/REFRACTION._—s— — = = David L. Guyton, M.D. 
NEURO-OPHTHALMOLOGY John A. McCrary, Ill, M.D. 
GLAUCOMA —_— = David K. Dueker, M.D. 
OCULAR PATHOLOGY —_——— Ralph C. Eagle, Jr., M.D. 
PHARMACOLOGY —_—_— — — = = ————______Joel S. Mindel, M.D. 
OCULAR MOTILITY... Albert W. Biglan, M.D. 
RETINA AND VITREOUS __ = = = Michael Trese, M.D. 
IMMUNOLOGY AND UVEITIS. Henry J. Kaplan, M.D. 
William J. Dinning, M.D., F.R.C.S. 
CORNEAL AND EXTERNAL DISEASES ____  Bartly J. Mondino, M.D. 
OCULOPLASTIC, ORBITAL, 
AND LACRIMAL __  — — — = Thomas C. Spoor, M.D. 


Frank Nesi, M.D. 


TUITION 
$550 Practicing Ophthalmologists + $400 Residents and Fellows 
Fee includes course syllabus, daily coffee breaks and lunch. The KEI Basic and Clinical Review 
Course is an intensive six-day course designed to provide a comprehensive current review of 
ophthalmology. The content and design of the course assures its usefulness as a review for the 
practicing ophthalmologist and as a review and supplement to residency training. The course 
will again be held at the Hotel Pontchartrain, Detroit, Michigan. 


KRESGE EVE INSTITUTE FOR MORE INFORMATION CONTACT: 


Division of Continuing Medical Education 
Wayne State University School of Medicine 
4204 St. Antoine, 4H-4 
Detroit, Michigan 48204 
(343) 577-1180 
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TIMOPTIC 


TIMOLOL MALEATE| MSD 


STERILE OPHTHALMIC SOLUTION 
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[IMOPTIC is caMtraindicàted in patients with bronchial asthma, a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS): sinus bradycardia; second- and third-degree atrioventricular block: overt cardiac failure (see WARNINGS); 
cardiogenic shock, and hypersensitivity to. any component of this product 





Unsurpassed Ocular Tolerability 


Of 110 subjects evaluated: 

W nearly twice as many experienced burning or tearing 
with Betoptic** (betaxolol HCI) 

W ocular symptoms overall were fewer and significantly 
less severe with TIMOPTIC 


Preferred over Betoptic by More Than 6 to 1 


Of 113 subjects evaluated: 

WE 94 (83.2%) preferred TIMOPTIC 
W 15 (13.3%) preferred Betoptic 
W 4 (3.5%) had no preference 


In clinical trials lasting from one month to over three years’... 


Unsurpassed Systemic Tolerability Profile 
Documented in More Than 2,000 Patients 


E 98% reported NO cardiovascular side effects 
E 99% reported NO respiratory side effects 


Unsurpassed IOP Control Now... 
and for the Long Term 


Efficacy findings revealed a significant reduction in IOP 
and no evidence of tachyphylaxis or tolerance." 


Consider the Outstanding Value of TIMOPTIC... 


Efficacy, tolerability, ocular comfort, preference. ..plus the round 
OCUMETER?® Sterile Ophthalmic Dispenser with the exclusive 
precision-designed tip that delivers a metered dose— 

dose after dose—to help make every drop of TIMOPTIC count 
for your patient. 


*Data from a multiple-dose, double-masked, randomized, two-period crossover study 
of healthy volunteers comparing TIMOPTIC 0.5% b.i.d. to Betoptic 0.5% b.i.d. for 
ocular tolerability and subject preference. 


**registered trademark of Alcon Laboratories, Inc. 

‘Data from the original clinical trials for TIMOPTIC and from ongoing studies designed 
to assess the effects of TIMOPTIC, of pilocarpine, or of no treatment on long-term 
control of IOP and on change in visual fields. These studies are intended to have 
patients under observation for up to six years, with evaluations at three- to four- 
month intervals. 

‘+All patients did not contribute data at all time points because the trials varied in length 
and not all patients were evaluated at each time period. The measurement at each 
time period represents the mean IOP of all patients available. 





For the majority of patients with chronic open-angle glaucoma 
or elevated IOP who are at sufficient risk to require therapy 
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TIMOLOL MALEATEIMSD 


STERILE OPHTHALMIC SOLUTION 
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Before prescribing TIMOPTIC, please see the Brief Summary 
of Prescribing Information on the next page of this advertisement. 





Copyright © 1987 by Merck & Co., INC. 





TIMOPTIC 


(TIMOLOL MALEATE|MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: . 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; sec- 
ond- and third-degree atrioventricular block: overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 

In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective Surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
nsulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
iyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
ibrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
iffects of beta blockade. 

Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
gents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
uggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
herapy should be considered. 
fuscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
vith certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has been 
eported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
oms 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This 

equires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC is 





used [0 reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miotic and 
not alone. i 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC (Timolo! Maleate, 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamtine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC. 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbances. 
left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministration should 
be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction time. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
Cally in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: in a two-year oral study of timolol maleate in rats. 
there was a statistically significant (p<0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were Statistically significant (p=<0.05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in mammary 
adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 mg/kg/day. An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established in man. Furthermore, in adult human female subjects who 
received oral dosages up to 60 mg timolol maleate, the maximum recommended human oral dosage, there 
were no Clinically meaningful changes in serum prolactin. 

There was a Statistically significant increase (p=0.05) in the overall incidence of neoplasms in female mice 
at the 500-mg/kg/day dosage level. 

Timolo!l maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg/kg) and in vitro ina neoplastic cell transformation assay (up 
to 100 g/mL). In Ames tests, the highest concentrations of timolol employed, 5000 or 10,000 ug/plate, 
were associated with statistically significant elevations (p<0.05) of revertants observed with tester strain 
TA100 (in seven replicate assays) but not in the remaining three strains. In the assays with tester strain 
TA100, no consistent dose response relationship was observed, nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg/kg/day (50 times the maximum recommended human oral dose) showed no evidence of fetal malforma- 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions. 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlled 
Studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother. 

i Use: Safety and effectiveness in children have not been established by adequate and well-controlled 
studies. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed. 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension, syncope, heart block, cerebral vascular accident. cerebral ischemia, cardiac failure, palpitation, 
Cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression, 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease), respiratory failure, dyspnea, nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis. 

Causal Relationship Unknown: The following adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris: Digestive: Dyspepsia, anorexia, dry mouth: Nervous 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances: Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema; Urogenital: Retroperitoneal fibrosis. impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss: Cardiovascular: Edema, worsening of arterial insufficiency, Rayn- 
aud’s phenomenon, vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hematologic. 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus. skin irritation, 
increased pigmentation, sweating, cold hands and feet: Musculoskeletal: Arthralgia, claudication: Nervous 
System/Psychiatric: Vertigo, local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration; Respiratory: Rales, cough, bronchial obstruction: Special Senses: Tinnitus, dry eyes; Urogenital: 
Urination difficulties. 

Potential Adverse Effects: \n addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis, ischemic colitis: Hematologic: Agranulocytosis, thrombocytopenic purpura: 
Nervous System: Reversible mental depression progressing to catatonia: an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics: Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome has 
not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER® ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE® (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information). 

Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg. 


MSD For more detailed information, consult your MSD 
ERCK Representative and the Prescribing Information. 
HAR Merck Sharp & Dohme, Division of Merck & Co... INC... 
OHME West Point, PA 19486. 
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WILLS EYE HOSPITAL 
40TH ANNUAL CONFERENCE 


Sponsored by the Wills Eye Hospital Society of Ex-Residents 


i OWEN BELMONT, M.D. 
Conference Chairman 


MARCH 17-18-19, 1988 
ADAM’S MARK HOTEL 
PHILADELPHIA, PA 


on 
Py - 


_BEDELL MEMORIAL LECTURE IRVING H. LEOPOLD LECTURE 
‘Ophthalmic Laser Surgery: “Refractive Corneal Surgery: 
Past, Present, Future’’ Promises and Pitfalls” 
Professor Franz Fankhauser George O. Waring III, M.D. 
University of Bern, Switzerland Emory University, Georgia 
2 SYMPOSIA 
VIRAL DISEASE SYMPOSIUM LASER SYMPOSIUM CATARACT SYMPOSIUM 
Peter R. Laibson, M.D., Moderator Louis W. Schwartz, M.D., Moderator Stephen B. Lichtenstein, M.D., Moderator 
Panel: Panel: Panel: 
Juan J. Arentsen, M.D. Hugh Beckman, M.D. Raymond E. Adams, M.D. 
L. Michael Cobo, M.D. Prof. Franz Fankhauser Jack T. Holladay, M.D. 
Elisabeth J. Cohen, M.D. Jay L. Federman, M.D. John D. Hunkeler, M.D. 
Michael A. Naidoff, M.D. Stephen L. Trokel, M.D. Daniel M. Kane, M.D. 


R. Doyle Stulting, M.D. 


WORKSHOPS 
Cataracts Medical-Legal Pediatrics 
Cornea Neuro-Ophthalmology Political Developments 
Glaucoma Oculoplastic Surgery Retina 
& Oncology 

Allied Assistants’ Meeting Thursday, 3/17/88 

Ophthalmic Nurses’ Meeting Friday, 3/18/88 

Basic Surgical Assisting Saturday, 3/19/88 


Over ninety (90) original papers will be presented by individual authors covering all aspects of the field of Ophthalmology. 


Spouse Program, including tour of the Pearl S. Buck House and Luncheon is scheduled for Thursday, March 17, 1988. Brun 
and meeting with jewelry artist, Agnes Wajdyk, is scheduled for Friday, March 19, 1988 at the Adam’s Mark Hotel. 


REGISTRATION INFORMATION 


Practicing Physicians $300.00 Allied Assistants’ Meeting $65.00 
WEH Staff & Alumni $250.00 Nurses’ Meeting $65.00 
Retired Physicians $100.00 Basic Surgical Assisting $40.00 
Residents & Fellows $ 75.00 Spouse Program $35.00 


This Continuing Medical Education activity is accredited for 16 Credit Hours in Category I of the AMA. 
Credits will be granted for the Allied Assistants’ Meeting and the Ophthalmic Nurses’ Meeting. 


For additional information please contact Jeanne L. Kiska, Meeting Manager, 1621 Norristown Road, Maple Glen, PA 19002 


(215) 322-8950. P 
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NEW PRODUCTS AND SERVICES 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Diagnostic Instruments 


Phakosystems, Inc./3M 
225-5N-03 

3M Center 

St. Paul, MN 55144-1000 
Tel: (612) 736-0876 





An ultrasound diagnostic instrument that provides 
precise measurements for use in planning surgical 
procedures has been introduced by Phakosystems, 
Inc., a subsidiary of 3M Vision Care. The Echorule 
brand Ultrasonic. Biometer measures anterior eye 
chamber depth, lens thickness, and axial length in 
millimeters. Supplied with the patient’s keratometry 
reading and intraocular lens “A constant,” the in- 


strument also will calculate the exact dioptric power 


of the IOL required with SRK II and Binkhorst formu- 
las to obtain the desired postoperative refraction. 
Designed for use in the surgeon’s office, the Echo- 
rule instrument is equipped with a printer that pro- 
duces a hard-copy record of data for the patient file. 


» Patient Care Products 


OCuSOFT, Inc. 

1305 FM359 

P.O. Box 429 

Richmond, TX 77469 

Tel: (800) 233-5469 (National) 
(713) 342-3350 (Texas) 





OCuSOFT, Inc., manufacturer of OCuSOFT Lid 
Scrub, an eyelid cleanser formulated to assist in the 
treatment of blepharitis, announces the availability 
of Patient Instruction Pads. These instruction pads, 
written in English and Spanish, contain tear-away 
information sheets on blepharitis as well as instruc- 
tion in the use of OCuSOFT Lid Scrub. They are 
provided free of charge to physicians as a patient 
education service. 

OCuSOFT Lid Scrub removes oils, debris, and 
desquamated skin associated with blepharitis. OCu- 
SOFT Lid Scrub does not require shaking. OCuSOFT 
Lid Scrub is available in both a 4-oz and 8-oz size. 
The 4-oz bottle is priced at $2.95. 
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WE VE PUL maser 
more accurate acuity testing... 





right at your fingertips! 


The Mentor B-VAT™ II Video Acuity Tester — 
fast, accurate, with instantaneous displays of 9 different 
optotypes at the touch of your finger. The system 

also provides the option to display the optotypes in random 
sequences, eliminating memorization and speeding 
up patient acuity testing, even illiterates and children. 
Levels of contrast can be varied on all optotypes. 


Hand held controller displays what patient 
sees - B-VAT II includes a high contrast video 
monitor plus a control module 
with an LCD readout of the 
monitor display, allowing 
the examiner to observe 
the patient throughout 

the examination. 4 


















ye EN There are over 50 functions 
“>. including red-green. The control 

-œ unit also includes provisions 
PS, for prescription adding 
using B-VAT II's built-in 
computer. The system 
can be adjusted down to 
10 ft. lanes. 


B-VAT Il is priced at 
under $4,000. 

For more information, please 
write or Call toll free: 

(National) 1-800-992-7557 
(Collect in Mass.) 1-617-871-6950 






U.S. Patent No. 4239351 


O&O, INC 
3000 Longwater Drive, Norwell, MA 02061 
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» Cameras 


Carl Zeiss, Inc. 

One Zeiss Dr. 

Thornwood, NY 10594 

Tel: (800) 522-5204 (National) 
(914) 681-7768 (New York) 





A new SP 30 camera attachment is now available 


for the Zeiss 30 SL/M slit lamp. The camera attach- 
ment is ideal for brilliant slit image, survey and 
fluorescence photography, and can be retrofitted to 
any 30 SL/M slit lamp. The camera attachment ac- 
cepts daylight films such as Ektachrome (400 ASA). 
Commercial flash lamps may be used; no separate 
fill-in flash is required. The device features continu- 
ous slit length from 2 to 8 mm, and slit width in steps 
from 0.2 to 8 mm. 

Using the compact Zeiss Slit Lamp 30 SL/M, the 
operator can perform slit-lamp examinations, tonom- 
etry, and ophthalmoscopy with a single instrument. 
It features a rapid, five-step magnification changer 
(x5 to X30), a large field of view of the cornea, anda 
continuous, progressive slit width from 0 to 9 mm. 
Prism head 0 to 20 degrees for continuous setting of 
the axis of illumination from the horizontal permits 
all types of examinations. 


> Surgical Devices 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (800) 523-5620 (National) 
(215) 353-4350 (Pennsylvania) 





Keeler Instruments has introduced the ACU 22XT, 
a nonelectric cryo system, which features rapid 
freeze/defrost with cataract and vitreous probes that 
operate with end of tip freeze only. The console 
displays tip temperature for retinal and glaucoma 
procedures. Purging is automatic. 


b Intraocular Lenses 


Coburn Intraocular Lenses 

1375 S. Fort Harrison 

Clearwater, FL 33517 

Tel: (800) 237-5906 (National) 
(800) 282-1208 (Florida) 





Coburn Intraocular Lenses has announced the 


availability of the Dioptimum System, developed in 
association with Dr. Holladay. This system delivers 
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VISITEC® OFFERS THE FIRST COMPLETE LINE OF OPHTHALMIC DISPOSABLE PRODUCTS 
DESIGNED FOR ECCE SURGICAL PROCEDURES AND PATIENT CARE 


e Sterile - ready for use - minimizes set up time - open when needed e Product identification - color coding and label assures 

* Single use - assures optimum product performance during delicate the correct product and size 
microsurgical procedures and patient care Avoids errors and delays during valuable surgery time 

e Individually blister packed - products double sterile packed with e Compact dispenser packaging - easily stored and stocked 


easy open lid for sterile transfer 
PRE-OP POST-OP 
EYE PROTECTION 


RETROBULBAR INJECTION 
1019 VISITEC® Eye Shield / 


M —#{_eg 
FOLLOW YOUR PATIENT HOME WITH POST-OP KITS 


1637 Retrobulbar Needle 1638 Retrobulbar Needle 
1050 Patient Post-Op Eye Care Kit 
























(Atkinson) (25g x 14”) (Atkinson) (23g x 1'4") 


IOP REDUCTION 


1025 Ocular Pressure Reducer Kit 
(McCannel) 












1046 Ocular Pressure Reducer Kit with CUSTOM AND 
Pressure Gauge (McCanne)) PERSONALIZED 
I KITS AVAILABLE 


ECCE PROCEDURES 


INJECTING AIR BUBBLE, CAPSULOTOMY NUCLEUS REMOVAL 
IRRIGATING SOLUTION | 
OR VISCOUS MATERIAL xis 








5 L E RRR TETT 
=a 5076R Nucleus Delivery Loop - Right (Simcoe) 
A paea i 1910. irrigating Cystotome (Formed:259 5076L Nucleus Delivery Loop - Left (Simcoe) 
1273 Anterior Chamber (Rycroft) 30g 4610. niania Vasti i 
1273A Anterior Chamber (Rycroft) 27g 5053 Irrigating Sharp Cystotome 24g ps ae sett lige: 
CORTEX REMOVAL 
MANUAL I/A AUTOMATED I/A 


S 


1624 Coaxial | and A Cannula (Pearce) 


ee aa 


5086 irrigating and Aspirating Cannula 


S (Simcoe) 


5075 VISITEC® Cortex Extractor 23g 





VISITEC® Ophthalmic Aspiration Unit Model 100 
With 
1035 VISIKIT® I/A Pack 





CAPSULE POLISHING IOL INSERTION ACCESSORY PRODUCTS 
© F antic ib HIS TEE +) 1037 VISITEC” Corneal Shield 
(Hessburg) 
A) 5063 Angled Lens Manipulating Hook 


N % =a 5078 Lens Pusher (Aker) 


5071 VISITEC® Capsule Polisher 23g N 5084 Angled Manipulating Hook 
(Fenzl) 


1034 VISITEC* IOL Glide 
(Hessburg) 


ae 
+ 5060 Capsule Polisher Curette (Kraff) (Sinskey) 1033 VISITEC* IOL Glide 
f (Sheets) 
CANI 


1030 VISITEC* Fluid Filter 


CHOOSE VISITEC® FOR ALL YOUR SURGICAL NEEDS 





FOR PLANNED ECCE — FROM PRE-OP TO POST-OP Wdy | 
FOR COMPLETE CATALOG AND PRICES CONTACT: | 16516 ENIES eit 


VISITEC COMPANY * 2043 WHITFIELD PARK DRIVE * SARASOTA, FLORIDA 34243 » 813-758-1428 —— 
800-237-2174 (OUTSIDE FLORIDA) + TELEX 5106000179 
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accurate intraocular lens power calculation. In addi- 
tion to its data screening capabilities, the Dioptimum 
System allows each surgeon to develop a personal- 
ized surgeon factor to compensate automatically for 
built-in systematic errors in ultrasound and kerato- 
metric instrumentation or differences in their use; 
provide for differences in IOL optic and haptic de- 
signs; and adjust for individual differences in surgi- 
cal technique. 

The Dioptimum System comes with a portable 
computer, a printer for hard-copy results, software 
package, instruction manual, and leather carrying 
case. 


> Lenses 


Optical Radiation Corp. 

1300 Optical Dr. 

Azusa, CA 91702 

Tel: (800) 423-8561 (National) 
(818) 969-1744 (California) 


7Imm F-D LENS OUTLINE 





Orcolite, a division of Optical Radiation Corpora- 
tion, has announced the release of the new FD 
Trifocal. The new lens, made of CR39, is designed for 
the patient who uses intermediate focal distances. 
The expanded intermediate segment provides easy 
viewing transition and is comfortable for everything 
from watching television, to viewing objects across 
the room, to reading fine print. The lightweight FD 
Trifocal is available in a 28-mm segment, with ultra- 
violet inhibitors, for a wide range of prescriptions. 





PHTHALMOLOGY 
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> Contact Lenses 


Paragon Optical, Inc. 
947 E. Impala Ave. 
Mesa, AZ 85204 

Tel: (800) 528-8279 


A new, rigid gas permeable lens that offers higher 
oxygen transmissibility and resistance to protein de- 
posits received recommendation from the Ophthal- 
mic Panel of the Food and Drug Administration for 
premarket clearance for daily wear. The new lens, 
called FluoroPerm, is manufactured by Paragon Op- 
tical, Inc., and has a Dk of 92 x 10 — 11. The lens has 
high oxygen transmissibility and the fluorine content 
enhances the lens’ ability to resist protein deposits. 
The lens is ideal for patients who have significantly 
high mucoid and lipid content in their tear chemistry 
or those who need a higher Dk. 


b Low Vision Aids 


Eschenbach Optik of America 
25 November Trail 
Weston, CT 06883 
Tel: (203) 227-9409 





Eschenbach Optik of America has introduced Hi- 
Lites, an illuminated display designed for the offices 
of eyecare professionals and organized to showcase 
ten special vision aids and magnifiers. The illumina- 
tion and styling of Hi-Lites are designed to attract 
the eye and stimulate the interest of the elderly and 
those who know people with low-vision problems 
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THE NEW LOOK OF 
DISPOSABLE OPHTHALMIG 


CYSTOTOMES IRRIGATING LENS LOOPS 
(VECTIS) 








CORTEX EXTRACTORS I/A COAXIAL 
CANNULAS 


) 


CAPSULE POLISHERS IRRIGATING 
ANTERIOR CHAMBERS 


RETROBULBAR NEEDLES OPHTHALMIC SUTURES 





FOR THE PRODUCTS THAT PROTECT YOUR PROFESSIONALISM 





m Start Hap, T m Single Use, Sterile, 
ee harp F Ready to Use 
in Custom § 
Protector Packs gii m Economically Priced, 
Gee 1) Thoughtfully Packaged 
Fa CAUTION: Federal (U.S.A,) law akii this device to sale 


by or on the order of a physician. 


LOOK ine. 


45 Charles Park Road © Boston MA 02132, U.S.A. © (617) 325-2112 œ (800) 821-8349 ¢ TELEX 940426 
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associated with age. The display includes three illu- 
minated stand magnifiers; three stand magnifiers; 
three aspheric hand-held magnifiers; and a sight- 
enhancing bright field magnifier. 

The ten vision aids plus the illuminated display are 
priced at $486.60 (order No. 2812-04). 


> Keratometers 


Canon U.S.A., Inc. 
One Jericho Plaza 
Jericho, NY 11753-1679 
Tel: (516) 933-6300 





The new Canon SK-1 Surgical Auto Keratometer 
provides quick and accurate keratometry readings 
automatically during surgery. The SK-1 measures 
the radius of curvature, corneal refractive power, 
axis of the cornea, and corneal astigmatism in thou- 
sandths of a second during suturing. Results of 
measurements, which are displayed by LED and can 
be printed out, are taken by using a foot switch. A 
built-in memory allows instantaneous recall of the 
patient’s preoperative readings. Measurements can 
also be made of the peripheral area and the center of 
the cornea. 

The SK-1 attaches easily and quickly to several 
Zeiss surgical microscopes. No modifications to the 
microscope are necessary and the SK-1 does not 
interfere with microscope functions. 


> Surgical Instruments 


Katena Products 
4 Stewart Ct. 
Denville, NJ 07834 
Tel: (201) 989-1600 





A new, guarded diamond knife has been intro- 
duced by Katena Products, Inc. Known as the Step- 
Knife, it features a diamond blade with single guard 
for making scleral step incisions and trabecular flaps 
of predetermined depth. The single depth guard 
(footplate) allows for full visualization of the dia- 
mond blade while cutting. The diamond blade is 
precalibrated at zero, and can easily be set at one of 
various depths. 





LOOK, Inc. 
45 Charles Park Rd. 
Boston, MA 02132 
Tel: (800) 821-8349 (National) 
(617) 325-2112 (Massachusetts) 


LOOK, Inc., is introducing a new range of ophthal- 
mic sutures. The 10/0 monofilament sutures are 
available on a selection of ultra sharp Lo-Trau side 
cutting needles. LOOK is offering surgeons a choice 
of two monofilaments with each needle, a regular 
Nylon 66 product, and Surgamid, a Nylon 6 product. 
The surgeon can decide which material is best for a 
given technique. The products are available in 
single-needled versions with 12 inches of material. 
The surgeon can then determine the number of 


sutures necessary and the product eliminates waste. 
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about |-Scrub ‘for the hygienic 
care of blepharitis 


“Cleared up chronic complaints of burning, irritation, redness, 
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l-SCRUB" SES 
Extra Gentle 
+ hge Extra Gentle Eyelid Cleanser Eyelid Cleanser 
ply Rayon/ Cleansing Pads 
Cleanser ingredients: 


PEG-200 Glycer 


Cp 


flually hat- tree dean. 
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Manufactured tor 

Services, inc. 
Hanover Business Park, 155 Webster Street 
Hanover. MA 02339 
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A Reassessment of Infantile Esotropia 
XLIV Edward Jackson Memorial Lecture 


Gunter K. von Noorden, M.D. 


Essential infantile esotropia is an early ac- 
quired, not a congenital, condition, although 
congenital factors may favor its development 
between the ages of 3 and 6 months. It must be 
distinguished from other forms of esotropia 
with an onset between birth and the first six 
months of life. The cause of essential infantile 
esotropia remains unknown, but advances in 
our knowledge can be expected from the rapid- 
ly emerging discipline of infant psychophys- 
ics. In analyzing treatment results, a clear 
distinction must be made between normal, 
subnormal, and anomalous forms of binocular 
cooperation. While complete restoration of 
normal binocular function is rarely, if ever, 
achieved, anomalous binocular cooperation 
has many functional advantages over suppres- 
sion or diplopia and should not be disturbed 
by overzealous treatment. Subnormal binocu- 
lar vision is considered to be an optimal, 
microtropia a desirable, and a residual small 
angle heterotropia an acceptable end stage of 
surgical therapy. 

In a study of 358 surgically treated patients 
with a documented onset of essential infantile 
esotropia before age 6 months, subnormal bin- 
ocular vision was present in 71 (20%), a micro- 
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tropia in 25 (7%), and a small angle esotropia 
or exotropia in 140 (39%) of the patients. Surgi- 
cal alignment before completion of the second 
year of life improved the chances for an opti- 
mal treatment result. However, conclusion of 
surgical treatment after the age of 2 or even 4 
years did not preclude the development of 
binocularity on a subnormal or anomalous 
basis in many patients. 


EDWARD JACKSON, M.D., was born in 1856 
and received his medical degree from the Uni- 
versity of Pennsylvania. His rapid emergence 
as a teacher, scientist, and clinician was soon 
recognized and he became Professor of Oph- 
thalmology at the Philadelphia Polyclinic and 
surgeon at Wills Eye Hospital. He continued 
his brilliant career as professor and chairman at 
the University of Colorado Department of Oph- 
thalmology in Denver, a position he held until 
his retirement in 1921. His broad interests en- 
compassed the entire field of ophthalmology. 
To the ever-increasing chain of medical litera- 
ture, Dr. Jackson has, to use his own happy 
phrase, added many shiny links. He wrote 
nearly 600 papers and four books and made 
many original contributions to the fields of 
strabismus and physiological optics. Jackson 
was one of the most prominent figures in 
American Ophthalmology of his time. He was 
president of the Academy of Ophthalmology, 
cofounder of the American Board of Ophthal- 
mology and its first chairman, founder of the 
Ophthalmic Publishing Company, and editor 
of THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
from 1918 to 1927. 

Only one previous Jackson Lecture was con- 
cerned with strabismus and was presented 40 
years ago by the late Francis Heed Adler.! 
Progress in the treatment of strabismus has 
been slow as compared to the development of 
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new techniques and instrumentation that have 
revolutionized surgery of the anterior and 
posterior segments in recent years. Advance- 
ments in strabismus have been less spectacular 
than they have been profound, not so much 
linked to advances in technology than to a bet- 
ter understanding of the pathophysiology. 
Through clinical research and introduction of 
new diagnostic methods and through collabo- 
ration with basic scientists, the pathophysiolo- 
gy of many forms of strabismus is better under- 
stood now and treatment is more effective than 
in the past. Among the ocular motility disor- 
ders in which our thinking has undergone sub- 
stantial changes is infantile esotropia, formerly 
called congenital esotropia. 


Terminology and Prevalence 

Until Costenbader® introduced the term in- 
fantile esotropia to describe esotropia with an 
onset during the first year of life, the designa- 
tion “congenital” was widely used and is still 
being used by many investigators today. Is this 
condition truly congenital, that is, existing at 
or dating from birth? If so, an infant would 
have no chance of experiencing a normal visual 
environment until the eyes are aligned. In view 
of the ever increasing body of knowledge from 
animal experiments and human research about 
the extraordinary sensitivity of the immature 
visual system to abnormal visual input, a con- 
genital onset would have far-reaching implica- 
tions regarding the chances for functional res- 
toration of binocular vision. Conversely, if this 
type of esotropia has an onset between the age 
of 3 and 6 months, the abnormal condition 
would have been preceded by a period of nor- 
malcy during which the binocular visual con- 
nections would have had an opportunity to 
become, however loosely, established. 

To answer the question of whether the onset 
of this strabismus is truly congenital, Nixon 
and coworkers’ examined 1,219 normal alert 
infants in a newborn nursery. Exotropia and, 
less frequently, intermittent esotropia were 
present in one third of these babies shortly 
after birth. However, these conditions were no 
longer evident upon reexamination at the age 
of 6 months. No infant displayed the typical 
signs of congenital esotropia at birth. Only 
three patients in this group, who were ortho- 
tropic or exotropic at birth, had developed a 
constant esotropia when reexamined by the age 
of six months (E. M. Helveston, M.D., oral 
communication, Aug. 22, 1987). Similar results 
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were independently obtained by Friedrich and 
de Decker.’ 

We have learned from these studies that in- 
fantile esotropia occurs less frequently than 
previously assumed and that its prevalence is 
probably closer to 0.1% than the estimated 1% 
of the population. Moreover, this type of 
strabismus is an early acquired rather than an 
innate condition. Other authors had mentioned 
this possibility.“* This does not exclude that a 
genuine congenital esotropia may occasionally 
occur, nor that a congenital defect contributes 
to the development of infantile esotropia. In 
view of these findings, I prefer the term ‘‘infan- 
tile” esotropia to describe a constant esotropia 
with a documented onset during the first six 
months of life and add the prefix ‘‘essential”’ to 
emphasize the unknown origin and to distin- 
guish it from other forms of esotropia that 
occur at birth or during infancy. 


Clinical Characteristics and Differential 
Diagnosis 

Although Costenbader’ listed the clinical 
findings in 500 patients with infantile esotro- 
pia, some confusion has persisted as to the 
characteristics and associated anomalies one 
may consider typical for this entity. I have 
accepted the classification (Table 1) arrived at 
during an informal gathering of North Ameri- 
can and European strabismologists in Modena, 
Italy, May 24, 1984. To study the prevalence of 
associated clinical findings in essential infantile 
esotropia in our patient population, we re- 
viewed the records of 408 patients treated on 
the Pediatric Ophthalmology Service of the 
Cullen Eye Institute, Baylor College of Medi- 


TABLE 1 
CLASSIFICATION OF 
ESSENTIAL INFANTILE ESOTROPIA 





Onset, birth to 6 months 
Large angle, >30 prism diopters 
Stable angle 
Normal central nervous system 
May be associated with 
Defective abduction 
Excessive adduction 
Dysfunction of oblique muscles 
Dissociated vertical deviation 
Initial alternation with crossed fixation 
Potential for normal binocular vision limited 
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TABLE 2 
CHARACTERISTICS OF 
ESSENTIAL INFANTILE ESOTROPIA* 


(N = 408) 

CHARACTERISTIC NO. (%) 
Amblyopia 144 (35) 
Anomalous head posture 26 (6) 
Dissociated vertical deviation (DVD) 208 (51) 
Overaction of inferior obliques (OAIO) 277 (68) 
DVD and OAIO (combined) 171 (42) 
Manifest nystagmus 62 (15) 
Manifest-latent nystagmus 41 (10) 


*Mean deviation at distance, 44 A (range, 5 to 100 A). Mean 
deviation at near, 49 A (range, 10 to 95 A). 


cine, between 1973 and 1987. Only those pa- 
tients were included in this study in whom the 
diagnosis of manifest esotropia was made be- 
fore the age of 6 months by personal examina- 
tion, by a referring ophthalmologist, or on the 
basis of at least three photographs taken at 
different times before the age of 6 months. 
Patients with associated neurologic disorders 
were excluded. The data are summarized in 
Table 2. The prevalence of associated findings 
such as amblyopia, dissociated vertical devia- 
tion, inferior oblique muscle dysfunction, and 
latent nystagmus is similar to that reported by 
most,’ although not all,” previously published 
reports. The possibility exists that the associa- 
tion of infantile esotropia with dissociated ver- 
tical deviation or with manifest-latent or mani- 
fest congenital nystagmus''’ points toward 
subgroups with different pathophysiology and 
prognosis within the infantile esotropia syn- 
drome. This prospect merits further investiga- 
tion. Whenever possible it is necessary to make 
a clear distinction between essential infantile 
esotropia and other forms of esotropia occur- 
ring at birth or in infancy, since the prognosis 
of each of these conditions may differ.*’* The 
differential diagnosis of essential infantile eso- 
tropia has been discussed elsewhere” and is 
listed in Table 3. 


Etiology 

Little is known about the origin of essential 
infantile esotropia. Current concepts find their 
roots in two principal theories. The first, es- 
poused by Worth, blames the squint on a defect 
of the fusion faculty putting the eyes into an 


TABLE 3 
DIFFERENTIAL DIAGNOSIS OF 
INFANTILE ESOTROPIA 


Essential infantile esotropia 

Sixth nerve palsy 

Nystagmus dampening by convergence 

Esotropia with central nervous system anomalies (Down's 
syndrome, albinism, cerebral palsy, mental retardation, 
and the like 

Refractive accommodative esotropia 

Sensory esotropia 

Duane's syndrome type 1 


“unstable equilibrium, ready to turn inwards 
or outwards on slight provocation.” Cha- 
vasse,’’ who was heavily influenced by the 
Pavlovian thinking of his time, rejected this 
theory by stating in his colorful prose that “we 
need no longer vainly gesticulate before the 
fireless altar of defect of the fusion faculty. .. .”’ 
Chavasse ignored the sensory side of fusion 
altogether. Fusion, he believed, was an overt 
motor response, acquired by usage. Chavasse 
felt that peripheral and central factors interfere 
with the development of binocular reflexes and 
thus cause squint. 

These two opposing views have far-reaching 
therapeutic implications. If esotropia is caused 
by an inborn defect of the fusion faculty, no 
treatment, no matter how early in life, will 
restore normalcy. If, on the other hand, no 
such defect exists, a cure could be accom- 
plished by aligning the eyes as early as possi- 
ble. Indeed, it was Chavasse’s thinking that 
triggered the era of early surgery that began 
with Costenbader. This school of thought dom- 
inates our current therapeutic practices, at least 
in the Western hemisphere. 

Recent advances in infant psychophysics” 
have made it possible to add to these theories. 
This work has shown that certain vital sensory 
visual functions in the normal newborn are 
incompletely developed, including visual acu- 
ity, which is as low as 20/800 at birth"; contrast 
sensitivity; monocular” and binocular reti- 
nal disparity sensitivity; and stereopsis.*' To 
develop stable ocular alignment, a high-quality 
sensory input is required.” As this input is 
reduced during visual immaturity and, espe- 
cially during the first three months of life, the 
infantile visual system may be vulnerable to 
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peripheral orbital-structural and innervational 
factors that may interfere with ocular align- 
ment. This vulnerability could explain the fre- 
quent occurrence of transient intermittent or 
constant strabismus in the newborn.****" At 
the age of 3 months, maturation of sensory 
functions begins, fusional vergences (motor 
fusion) are developing, and ocular alignment 
becomes stable. One could imagine that in 
certain infants, perhaps under the influence of 
genetic factors, certain peripheral physiologic 
or pathologic innervational influences override 
an innate capacity for normal binocular vision 
and cause esotropia. The exuberance of tonic 
convergence in childhood, a delayed matura- 
tion of fusional vergences, or anomalies in the 
brainstem neural integrators for vergence 
movement” are but a few of the many possible 
culprits to be considered in this interference. 
The validity of this hypothesis is testable with 
current methods of infant psychophysics. 

Perhaps Chavasse was correct in assuming 
that children with infantile esotropia are not 
different from normals as far as their anlage for 
an intact fusion mechanism is concerned. It has 
been shown, for instance, that random dot 
stereopsis occurs transiently, even in esotropic 
infants after prismatic correction” or after sur- 
gical alignment.”*' These, as well as other, 
data” are at odds with the concept of a congeni- 
tal absence of binocularity in infantile esotro- 
pia. The fact that bifoveal fusion and normal 
random dot stereopsis can never be attained in 
these patients does not contradict this theory. 
One could argue that surgical alignment even 
before the age of 1 year is too late to prevent 
deterioration of these functions. 

Finally, we must ask whether animal experi- 
ments have helped us to better understand the 
pathophysiology of essential infantile esotro- 
pia. Such experiments are cited by the propo- 
nents of early surgery as they allegedly show 
an irreversible deterioration of binocular path- 
ways in cats and monkeys with strabismus 
during infancy.’*” It is true that the so-called 
binocular cells in the striate cortex are perma- 
nently lost in infant monkeys after artificial 
strabismus.” However, these cells also disap- 
pear in nonstrabismic monkeys after eyelid 
suture’ or after experimentally induced ani- 
sometropia.* Thus far the loss of binocularly 
innervated striate neurons has only been linked 
to an absence of stereopsis.”’*’ There is no 
evidence from animal research that binocular 
functions other than stereopsis, such as senso- 


ry and motor fusion, are similarly affected by 
abnormal visual experience early in life. There 
is currently no animal model for essential in- 
fantile esotropia. 


Goals of Treatment 

A cure of strabismus may be defined as a 
restoration of single binocular vision in the 
practical field of gaze, that is, orthotropia or 
asymptomatic heterophoria; normal visual acu- 
ity in each eye; normal stereoacuity on random 
dot testing; normal retinal correspondence; 
and stable sensory (bifoveal) and motor fusion. 
The noteworthy isolated case of Parks*' not- 
withstanding, there is universal agreement be- 
tween strabismologists that complete restora- 
tion of normal binocular vision with normal 
random dot stereopsis is unattainable in infan- 
tile esotropia. However, this conclusion need 
not lead to capitulation before a seemingly 
incurable anomaly in which surgery produces 
at best an improved cosmetic appearance. Ster- 
eopsis, while essential for certain occupations, 
is an epiphenomenon of binocular vision, rath- 
er than its highest form. Normal sensory and 
motor fusion also occurs in the absence of 
stereopsis. i 

A cure is not absolute, but may consist of 
several grades of subnormal or abnormal binoc- 
ular cooperation.” We must ask: What is the 
nature of these subnormal or abnormal forms 
of binocular vision? Of what functional benefit 
are they for the patient? How often do they 
occur in a group of surgically treated patients 
with essential infantile esotropia? Does their 
occurrence depend on the age at which the eyes 
are surgically aligned? 


Binocular Cooperation After Surgery 
Erroneous interpretation of testing results 
and the unfortunate practice of lumping to- 
gether normal and the different degrees of 
subnormal and abnormal binocular vision have 
made it difficult for the reader of contemporary 
ophthalmic literature to judge whether sur- 
gery, as claimed by many authors, must be 
performed before the age of 2 years to obtain a 
functionally useful result.™*”+ Precise infor- 
mation about the state of sensory and motor 
cooperation of the eyes cannot be gained by the 
stereotypical application of one or the other 
favorite tests, as there is no single test that 
yields all the answers. For reasons discussed 
elsewhere, the presence of gross stereopsis, 
the visibility of the four dots on the Worth 
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TABLE 4 
SUBNORMAL BINOCULAR VISION 


Orthotropia or asymptomatic heterophoria 
Normal visual acuity in both eyes 

Fusional amplitudes 

Normal retinal correspondence 

Foveal suppression in one eye in binocular vision 
Reduced or absent stereopsis 

Stability of alignment 

Optimal treatment result 


four-dot test, a cross on the Bagolini striate 
glass test, or the results of the cover or cover- 
uncover tests, if taken as isolated findings, do 
not provide sufficient information about the 
normalcy and stability of binocular coopera- 
tion. These tests become significant only if 
correlated with each other and with additional 
tests not mentioned here. In 1984 I suggested 
classifying the results of surgery in infantile 
esotropia into the following categories: (1) sub- 
normal binocular vision (Table 4), (2) mi- 
crotropia (Table 5), (3) small angle and cos- 
metically acceptable residual esotropia or 
consecutive exotropia (Table 6), and (4) large 
angle residual esotropia or consecutive exotro- 
pia that requires additional surgery (Table 7). 
The tests required to diagnose these conditions 
were also described. The following case re- 
ports illustrate the characteristic features of 
subnormal binocular vision, microtropia, and 
small angle esotropia. 


Case 1 

A constant esotropia was diagnosed in this 
8-year-old girl at the age of 5 months by a 
pediatric ophthalmologist. Photographs sup- 


TABLE 5 
MICROTROPIA 


Inconspicious shift or no shift on cover test 

Mild amblyopia frequent 

Fixation central or parafoveolar 

Fusional amplitudes 

Anomalous retinal correspondence 

Reduced or absent stereopsis 

Some stability of alignment 

No further treatment except amblyopia prevention 
Desirable treatment result 


TABLE 6 
SMALL ANGLE ESOTROPIA/EXOTROPIA (<20 A) 


Cosmetically acceptable 

80% have anomalous retinal correspondence 
Less stability of angle 

No further treatment except amblyopia prevention 
Acceptable result 





plied by the parents documented an esotropia 
on all pictures taken after the age of 3 months. 
The child was first examined at our institution 
at the age of 7 months. An esotropia of 30 prism 
diopters was present at near and distance fixa- 
tion. The child preferred fixation with the left 
eye, but could hold fixation with the right eye 
over several blinks. A cycloplegic refraction 
showed emmetropia in each eye. The fundi 
were normal and nystagmus, anomalous head 
posture, or dysfunction of the oblique muscles 
were absent. At the age of 10 months, the right 
medial rectus muscle was recessed 5 mm and 
the right lateral rectus muscle was resected 8 
mm. The patient was orthotropic for several 
weeks, but over a period of several months the 
eyes returned to their preoperative deviation of 
30 prism diopters. At age 15 months, the left 
medial rectus muscle was recessed 4 mm and 
the lateral rectus muscle was resected 7 mm. 
The patient is now 8 years old and has an 
uncorrected visual acuity in each eye of 20/20 at 
distance. However, visual acuity of each eye is 
reduced to 20/60 when tested with the 
Vectograph test, indicating the presence of a 
foveal suppression scotoma that is present only 
under binocular conditions. The 4-prism diop- 
ter base-out prism test is positive for a foveal 
scotoma in the right eye. She has an esophoria 
of 10 prism diopters at near and distance, with 
rapid fusional recovery upon uncovering either 
eye. Convergence amplitudes as measured 
with a rotary prism are +12/+8 prism diopters 
at distance and +24/+18 prism diopters at near 


TABLE 7 
LARGE ANGLE ESOTROPIA/EXOTROPIA (>20 A) 


Usually cosmetically unacceptable 

Less chance for anomalous retinal correspondence, 
suppression prevails 

Unstable angle 

Unacceptable result 
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fixation. She has only gross stereopsis on the 
Titmus fly test and no stereopsis on random dot 
testing. This patient has subnormal binocular 
vision and no further treatment is planned. 


Case 2 

This 9-year-old boy was examined in our 
clinic at age 3 months. The parents had noted 
that his eyes had turned in for several weeks. 
The patient could hold and maintain fixation 
with either eye and had a constant esotropia of 
30 prism diopters at near fixation as deter- 
mined with the Hirschberg test. Cycloplegic 
refraction showed a hypermetropia of R.E: 
+1.00 D sphere and L.E.: +1.75 D sphere. No 
nystagmus or anomalous head posture was 
noted. The fundi were normal. Reexamination 
several weeks later confirmed these findings. 
At the age of 4 months we recessed both medial 
recti 4 mm. One year later the esotropia had 
returned to its original angle and a V-pattern 
was present. Both lateral recti were resected 5 
mm and transposed upward one muscle width. 
At the age of 3 years, the patient had again 
developed an esotropia of 30 prism diopters. A 
retroequatorial myopexy of both medial recti 
was performed 19 mm from the corneoscleral 
limbus. Postoperatively, the deviation has var- 
ied between 10 prism diopters of esotropia and 
10 prism diopters of exotropia at near and 
distance fixation. On the last examination at 
the age of 9 years, the uncorrected visual acuity 
was 20/25 in each eye. The patient failed the 
TNO-random dot stereotest. The cover test 
showed an esodeviation of only 2 to 4 prism 
diopters. The afterimage and Bagolini tests 
were positive, indicating deep-seated anoma- 
lous retinal correspondence. This patient has a 
secondary microtropia and no further treat- 
ment is planned. 


Case 3 

This 7-year-old boy was noted by his mother 
to have an esotropia at the age of 6 months. 
However, inspection of photographs showed 
that an esotropia of the alternating fixation 
type had been present since the age of 3 
months. The patient was first examined in our 
clinic at the age of 18 months. Prism cover 
testing showed an alternating esotropia of 35 
prism diopters at near and distance fixation 
with overaction of both inferior oblique mus- 
cles and a moderate V-pattern. Cyclogyl refrac- 
tion showed +0.75 D sphere in each eye. The 
fundi were normal, and nystagmus or an anom- 
alous head posture was absent. At the age of 2 


years, the child underwent a 4-mm recession of 
the left medial rectus muscle, a 6-mm resection 
of the left lateral rectus muscle, and a myecto- 
my of both inferior oblique muscles. The pa- 
tient has been reexamined at semiannual inter- 
vals for the past five years. His uncorrected 
visual acuity is R.E.: 20/25 and L.E.: 20/20. A 
residual esotropia of 18 prism diopters at near 
and 12 prism diopters at distance fixation has 
remained stable during the follow-up period. 
The afterimage and Bagolini tests were posi- 
tive, indicating deep-seated anomalous retinal 
correspondence. The patient is stereoblind. 
The parents are pleased with a satisfactory 
cosmetic result. No further treatment is 
planned for this residual small angle esotropia. 

It is not possible in each case to distinguish 
clearly between subnormal binocular vision 
and microtropia on the one hand or between 
microtropia and small angle esotropia on the 
other hand. A certain amount of overlap and 
variance exists that defies our attempts to force 
biologic phenomena into a rigid system of clas- 
sification. Little is gained in our quest for 
knowledge, however, when clear distinction 
between these treatment results is possible but 
neglected, as is the case in many contemporary 
studies on the surgical outcome of infantile 
esotropia. 


Functional Benefits of Anomalous Binocular 
Vision 

Anomalous retinal correspondence occurs, 
as a rule, after surgical treatment of essential 
infantile esotropia in patients with micro- 
tropia* and in most patients with residual 
small angle esodeviations or exodeviations.” 
Thus, with the exception of patients with 
subnormal binocular vision in whom retinal 
correspondence is normal, anomalous retinal 
correspondence remains as a permanent re- 
sidual sensory defect in most treated patients. 

While there can be no question that the quali- 
ty of binocular vision on the basis of normal 
retinal correspondence is superior to that ob- 
tained on the basis of anomalous correspon- 
dence, our thinking about anomalous corre- 
spondence has undergone drastic changes 
during the last 25 years. Prior to that time, 
many ophthalmologists and most orthoptists 
considered anomalous correspondence as a for- 
midable obstacle to the restoration of normal 
binocular vision, to be treated with almost 
religious zeal by a variety of orthoptic training 
methods, including prisms. In my opinion, this 
treatment is futile in the case of the infantile 
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esotropic individual. Moreover, it may produce 
abysmal results in formerly asymptomatic pa- 
tients who may acquire intractable diplopia 
from an ill-advised and irreversible elimination 
of a sensorial adaptation that had permitted 
comfortable binocular vision in the presence of 
a residual small angle deviation. 

Currently we think of anomalous retinal cor- 
respondence as a functionally beneficial state 
of binocularity that should not be disturbed 
because it is superior to suppression. The visu- 
al input from a suppressed eye is limited and of 
no apparent benefit to binocular vision other 
than the elimination of diplopia. Conversely, 
anomalous correspondence provides the pa- 
tient with a residual manifest strabismus with 
several functional benefits.“° These include si- 
multaneous binocular perception,” fusional 
vergences,***" an intact binocular visual field, 
normal distance judgment,””’ and, in many 
instances, even gross stereopsis.**’ Treat- 
ment of this condition should be reserved for 
children with esotropia acquired at about the 
age of 3 or 4 years. In such patients anomalous 
correspondence indeed presents an obstacle to 
a complete cure. 


Prevalence of Different Treatment Results 
The results of surgical attempts to align the 
eyes as closely as possible to the orthotropic 
position by one or multiple operations were 
studied in 358 of our 408 patients with a docu- 
mented onset before the sixth month of life in 
whom sufficient data and follow-up (mean, 
39.4 months; range, one to 203 months) were 
available. Patients with neurologic disorders 
and acute dampening of a manifest congenital 


Tx completed 


Percent 


SBV  Microtropia ET ; 
XT 


204A 





nystagmus by convergence” were excluded 
from this study. Surgical methods used includ- 
ed unilateral or bilateral recession/resection 
and, for the past three years, large (5 to 8 mm) 
bilateral recessions of the medial recti. When- 
ever indicated, surgery for dysfunction of the 
oblique muscles was performed in the same 
session. No attempt is made here to compare 
the effectiveness of one or the other of these 
procedures. 

Of 358 patients, 71 (20%) achieved subnormal 
binocular vision (Fig. 1). Only three patients in 
this group had stereopsis on the Titmus test 
(one with 200 seconds of arc and two with 3,000 
seconds of arc), and none had stereopsis when 
tested with random dots (TNO test). Twenty- 
five (7%) of the patients were microtropic and 
140 (39%) had a residual, cosmetically insignifi- 
cant esotropia or exotropia. A residual esotro- 
pia was three times more common than a resid- 
ual exotropia. An esotropia and exotropia of 
more than 20 prism diopters remained in 70 
(20%) and 52 (15%) patients, respectively, a 
result that we consider a therapeutic failure. 
Many patients in the latter two groups will 
require reoperation. 

While these results are far from perfect, they 
are not nearly as dismal as one may conclude 
from older reports in the literature, especially 
since we have learned to consider anomalous 
retinal correspondence in a more favorable 
light. Some form of binocular cooperation, 
ranging from near normal (subnormal binocu- 
lar vision) to anomalous (microtropia and small 
angle esotropia or exotropia) occurred in 236 
(66%) of our patients. To the mother who asks 
“Will my child ever be able to use the eyes 


Tx Incomplete 


Fig. 1 (von Noorden). Surgical 
results in 358 patients with infan- 
tile esotropia. SBV, subnormal bin- 
ocular vision; ET, esotropia; XT, 
exotropia; Tx, treatment. 
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together after surgery?” we can answer, “Yes, 
there is a very good chance, although complete 
normalcy cannot be expected.” 


Age at Alignment and Results 

Finally, we must ask whether the quality of 
surgical results in terms of optimal (subnormal 
binocular vision), desirable (microtropia), ac- 
ceptable (small angle esotropia or exotropia), or 
unacceptable (large angle residual esotropia or 
consecutive exotropia) outcomes depends on 
the age at which surgical treatment is complet- 
ed, that is, when the eyes have been aligned by 
one or several operations as close to the ortho- 
tropic position as possible. The prevalence of 
the various functional end stages of therapy 
grouped according to whether therapy was 
completed between 4 months and 2 years, 2 to 4 
years, or older than 4 years are shown in Figure 
2. These data were subjected to multinomial 
logistic regression analysis to estimate the ef- 
fect of the age at alignment on the relative 
probabilities of the five end stages of therapy. 
This analysis showed that as age at completion 
of surgical therapy increased, the probability of 
an optimal outcome (subnormal binocular vi- 
sion) decreased (P = .02). Increasing age at the 
completion of treatment tended to move the 
patients away from subnormal binocular vision 
and into the less desirable microtropia and 
small angle esotropia or exotropia groups. 

These data, although based on evaluation 
criteria quite different from those used by pre- 
vious investigators, are in accordance with the 
current view that surgery completed before the 
age of 2 years yields superior results. ?®4253,54 





i Fig. 2 (von Noorden). Prevalence 


me of functional state in 358 patients 


according to age at alignment. 
SBV, subnormal binocular vision; 
ET, esotropia; XT, exotropia. 
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However, they are at variance with the admoni- 
tion that unless surgery is completed before 
that time, a functionally useful form of binocu- 
lar vision cannot be expected.’ In fact, many of 
our patients achieved such results when surgi- 
cal treatment was concluded after the age of 2 
or even 4 years. 
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OPHTHALMIC MINIATURE 

He fished in his pocket for his two pairs of sunglasses. In the same pocket 
he felt a hard, smooth, unidentified lump of very heavy metal. He pulled it 
out and looked at it. He blinked at it in surprise. Where had he got that? He 
returned it to his pocket and put on the sunglasses, annoyed to discover 
that the metal object had scratched one of the lenses. Nevertheless, he felt 
much more comfortable with them on. They were a double pair of Joo Janta 
200 Super-Chromatic Peril Sensitive Sunglasses, which had been specially 
designed to help people develop a relaxed attitude to danger. At the first 
hint of trouble they turn totally black and thus prevent you from seeing 


anything that might alarm you. 


Douglas Adams, The Restaurant at the End of the Universe 


Pocket Books, 1980, p. 35 
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Juxtapapillary Choroidal Neovascularization in Older 


Patients 


ee a E EE a T. 


Jane C. Kies, M.D., and Alan C. Bird, M.D. 


We studied retrospectively 55 eyes with jux- 
tapapillary choroidal neovascularization in 42 
patients over the age of 50 years. In all but four 
lesions, the choroidal neovascularization was 
undetected, causing the choroidal new vessel 
complexes to be ill defined, discontinuous, 
and show irregular dye leakage on fluorescein 
angiography. Growth of the lesion was unpre- 
dictable. Visual loss occurred in eight of 16 
eyes during the first six months of follow-up. 
Recurrent neovascularization after photocoag- 
ulation originated in some patients from out- 
side the pretreatment subretinal complex. Of 
the 15 patients with bilateral involvement, 13 
had juxtapapillary lesions. Fellow eyes in pa- 
tients with unilateral juxtapapillary lesions 
showed no predisposing abnormality at or 
near the nerve head. The prevalence, density, 
and fluorescein angiographic characteristics of 
drusen were different from those in age- and 
sex-matched patients with macular neo- 
vascularization. 


JUXTAPAPILLARY SUBRETINAL neovascular- 
ization in younger patients may occur in re- 
sponse to conditions such as optic disk 
drusen,! optic nerve pits,” optic disk edema,” 
myopia,’ angioid streaks, presumed ocular his- 
toplasmosis syndrome,” trauma,’ uveitis, ser- 
piginous choroidopathy,” and infiltrative optic 
nerve lesions.'' No such association has been 
established in older patients. The function and 
development of these lesions is not well under- 
stood, and it is unknown whether or not they 
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are part of the spectrum of age-related macular 
disease. 

We reviewed retrospectively the available rec- 
ords of patients with juxtapapillary choroidal 
neovascularization who had been examined at 
our institution. The goal of the initial part of 
this study was to gain more information con- 
cerning the clinical appearance and pattern of 
such lesions. Subsequently, we sought to iden- 
tify whether or not juxtapapillary choroidal 
neovascularization is part of the spectrum of 
age-related macular disease. We compared the 
clinical appearance and angiographic charac- 
teristics of the fellow eye in patients with juxta- 
papillary choroidal neovascularization to age- 
and sex-matched patients with perifoveal (mac- 
ular) neovascularization. 





Patients and Methods 





We identified 42 cases of juxtapapillary cho- 
roidal neovascularization in patients over the 
age of 50 years from the 70 cases identified 
between 1970 and 1986 at our institution. None 
of the 42 patients had optic disk drusen, optic 
nerve pits, angioid streaks, serpiginous cho- 
roiditis, uveitis, presumed ocular histoplasmo- 
sis syndrome, optic neuritis, papilledema, sar- 
coidosis, severe myopia, or optic nerve nevi. 
The mean age of the 42 patients was 68.5 years; 
there were 29 women aged 50 to 83 years 
(mean, 68 years) and 13 men aged 60 to 76 years 
(mean, 66 years). Patients were asked to return 
for further clinical examination. In 13 patients, 
bilateral juxtapapillary neovascularization was 
detected at the first examination or developed 
during the follow-up period. Of the 55 eyes, 13 
underwent one or more sessions of photocoag- 
ulation. 

The clinical records were reviewed for the 
nature and duration of the patients’ symptoms, 
visual acuity, and details of the clinical exami- 
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nation. We verified that the subretinal new 
vessels were adjacent to the disk in each lesion 
by clinical examination where possible and 
stereoscopic color fundus photography and flu- 
orescein angiography. 

Laser treatment was performed when the 
choroidal neovascularization was believed to 
be an immediate threat to the fovea. The deci- 
sion to treat was somewhat arbitrary, but was 
made in patients who were symptomatic, 
whose symptoms were progressing, and in 
whom the subretinal new vessels were more 
than 200 pm from the fovea. Photocoagulation 
was intense and confluent, covering all neovas- 
cular tissue in the macula. It did not cover the 
margin of the disk. Neovascular tissue outside 
the vascular arcades was not treated since it 
was not considered a threat to the fovea. Laser 
treatment consisted of argon blue-green wave- 
lengths, except where large retinal vessels pre- 
vented adequate delivery of energy to the sub- 
retinal tissues. In such cases the red energy of 
the krypton laser was used. Argon blue-green 
was used in seven cases and krypton in six. The 
patients were examined two, four, and eight 
weeks after treatment, and, generally, every 
three months thereafter unless further photo- 
coagulation was required. The follow-up peri- 
od was 12 months or more in all treated pa- 
tients (mean, 28 months). 

In order to determine the relationship of 
juxtapapillary choroidal neovascularization to 
age-related macular disease, the appearance 
and outcome of the fellow eyes in the study 
patients were documented. Both eyes were ex- 
amined in the 15 patients who had or devel- 
oped bilateral neovascularization to identify its 
location and incidence. If a high risk of devel- 
oping bilateral disease were found, it would 
imply that the fellow eye might show abnor- 
malities that predispose to such lesions. Precip- 
itating causes were sought by examining the 
optic disk and juxtapapillary retina in the fel- 
low eye of the 29 patients with unilateral juxta- 
papillary neovascularization for papillary, 
peripapillary, or macular abnormalities. 

The extent and nature of age-related changes 
at the level of Bruch’s membrane and the pig- 
ment epithelium were studied. Eyes in which 
the central 1,600 um of the macula could not be 
fully examined because of poor photographic 
and angiographic documentation or the pres- 
ence of an obscuring lesion were excluded. A 
total of 40 eyes were eligible from both the 
fellow eyes of study patients and eyes with a 
juxtapapillary new vessel complex restricted to 


the peripapillary area. If present, the drusen 
were measured for size, distribution, and den- 
sity using a standardized grid,""* and fluores- 
cence characteristics on early and late fluores- 
cein angiogram frames were recorded. An 
identical analysis was undertaken of the fellow 
eyes of an age- and sex-matched control group 
of patients with macular subretinal neovascu- 
larization. Each patient with drusen in the 
study group was age- and sex-matched to a 
patient in the control group. Only fundus pho- 
tographs from the initial examination were 
used so that any differences could not be as- 
cribed to the different duration of known dis- 
ease in the two groups. The mean age of the 
two groups was 72 years, and each group com- 
prised 15 women and nine men. 





Results 





Visual results—In 49 of 55 eyes the presence 
of juxtapapillary choroidal neovascularization 
caused blurring and distortion of vision, al- 
tered color perception, scotomas, and floaters. 
These symptoms lasted for a few days to sever- 
al months, and some patients reported poor 
vision in the affected eye for several years. In 40 
of 55 eyes the symptoms could be attributed to 
either subretinal fluid, hemorrhage, or exudate 
derived from the neovascular tissue without 
clearly identifiable subfoveal extension of a 
new vessel complex. In the remaining eyes 
poor vision could be attributed to subfoveal 
new vessels. Patients with poor visual acuity at 
the time of the initial examination (20/80 or 
worse) had no functional recovery of vision 
after a minimum follow-up period of six 
months (mean, 26.4 months). In 24 eyes initial 
visual acuity was 20/40 or better (Table 1). Of 
these 24 eyes, 16 were followed up for six 
months or more: eight maintained a visual 
acuity of 20/40 or better at six months, and five 
maintained that level at one year. Of these five 
eyes, three lost two or more lines of vision after 
one year because of renewed growth of the 
juxtapapillary new vessels, one had good visu- 
al acuity (20/40) at four years, and the remain- 
ing patient was lost to follow-up. Two patients 
had a nasally located juxtapapillary lesion in 
one eye, but both retained a visual acuity of 
20/40 or better at six and 12 months. 

Fundus changes—In 43 of 55 eyes the choroi- 
dal neovascular complex was contiguous with 
180 degrees or more of the disk circumference. 
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TABLE 1 
VISUAL ACUITY DURING FOLLOW-UP PERIOD 


n 


FOLLOW-UP PERIOD (NO. OF EYES) 


INITIAL 

VISUAL EXAMINATION 1-3 3-6 6-12 >12 =18 =4 
ACUITY (NO. OF EYES) MOS MOS MOS MOS MOS YRS 
20/20 10 6 5 3 2 0 0 
20/30 12 10 10 4 2 2 1 
20/40 2 1 1 2 1 1 1 
20/60 8 6 < 3 2 1 0 
20/80 9 3 2 1 1 0 0 
20/120 1 0 1 0 0 0 0 
20/200 11 11 9 9 6 7 4 


a 


In six eyes the complex completely surrounded 
the optic nerve head. These large lesions were 
all characterized by elevation of the retina, 
hemorrhage, or exudate. In ten eyes less than 
one half the circumference of the temporal disk 
margin was adjacent to choroidal neovascular 
tissue. In the remaining two eyes the choroidal 
neovascular tissue was located adjacent to less 
than half of the nasal circumference of the disk. 
These appeared as ill-defined gray patches of 
slightly elevated subretinal tissue. 

Fluorescein angiography showed the new 
vessel complex clearly throughout the lesion in 


only four eyes. Most cases (51 of 55 new vessel 
complexes) showed heterogeneous hyperfluo- 
rescence with islands of neovascular tissue fill- 
ing slowly and irregularly after the choriocapil- 
laris. The lesions had an ill-defined edge and 
irregular late hyperfluorescence. Small points 
of hyperfluorescence were often seen beyond 
the boundary of the main choroidal new vessel 
complex (Figs. 1 and 2). The juxtapapillary 
portion of the new vessel system lost its capil- 
lary content over time, allowing the retina to 
flatten onto atrophic choroid or scar tissue. At 
this time, easily identifiable subretinal neovas- 
cularization appeared near the fovea, with pig- 
ment epithelial and choroidal atrophy between 
the new vessels and the disk. The only indica- 
tion of the origin of the lesion was underlying 
feeder vessels passing from the peripapillary 
choroid to the subretinal neovascular complex 
at the fovea. 

Response to treatment—In seven of 13 treat- 
ed lesions the new choroidal vessels were suc- 
cessfully closed. They did not reappear during 
the follow-up period, which ranged from 27 to 
84 months. Of these seven lesions, three re- 
quired only one treatment session; visual acu- 
ity in these eyes remained 20/30 or better (Fig. 
3). The remaining four lesions required further 
treatment within three months of the initial 
photocoagulation for recurrent new vessels at 
the foveal edge or within the area of the initial 





Fig. 1 (Kies and Bird). Fluorescein angiograms in the left eye of a 63-year-old man who experienced distortion 
for several weeks. Visual acuity was 20/30. Subretinal new vessels were visible in one area during dye transit 
(left), with minimal leakage in the late phase (right). 
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Fig. 2 (Kies and Bird). Fluorescein angiograms in the left eye of a 65-year-old woman who maintained a visual 
acuity of 20/20 in this eye for 19 months. Left, Venous laminar phase and right, late stage. Note mixed 
undetected and manifest choroidal neovascularization. New vessels are easily seen in the upper part of the 
lesion. 


laser scar. Visual acuity remained 20/30 12 
months after treatment in two eyes and 20/20 
after 18 months in two eyes. 

In the remaining six treated lesions the neo- 
vascular tissue extended to a subfoveal site. In 
three lesions the recurrence developed in the 
bed of the existing laser scar, with one lesion 
having subfoveal neovascular tissue supplied 
by long feeder vessels originating near the 
nerve head (Fig. 4). In the other three lesions 
renewed subretinal vascular proliferation re- 
curred within six weeks of the treatment from 
outside the treatment area, at a site in which no 
abnormality was visible on the original angio- 
gram (Fig. 5). 

Predisposing factors—Of the 15 patients 
who had new subretinal vessels in the fellow 
eye at the time of the initial examination or who 
developed them during the follow-up period, 
13 (87%) had a juxtapapillary lesion in the 
second eye and only two (13%) had a primary 
parafoveal lesion. 

In the fellow eyes of the patients with juxta- 
papillary choroidal neovascularization, the 
optic disks did not appear different from those 
in the age- and sex-matched macular neovascu- 
larization control group. There was only mild 
physiologic cupping, with no obvious disk 
drusen. Most patients in both groups showed 


pigment epithelial changes around the nerve, 
consisting of pigment epithelial depigmenta- 
tion, with marginal hyperpigmentation tem- 
poral to the margin of the disk in some pa- 
tients. These changes were similar in the two 
groups. Only one patient with a juxtapapillary 
lesion in one eye had a larger area of atrophy in 
the fellow eye; the atrophy covered an area 
measuring one-quarter disk diameter, which 
increased in fluorescence during the angiogram 
but demonstrated no new vessels. 

Of the 40 eyes in patients with juxtapapillary 
choroidal neovascularization in which the mac- 
ular region was easily visualized, 16 had no 
clinical or photographic evidence of drusen. 
Conversely, all 40 patients with macular cho- 
roidal neovascularization had evidence of dru- 
sen in the fellow eye. This difference was statis- 
tically significant (P < .001). In the 24 study 
patients with drusen, the changes at the level 
of Bruch’s membrane differed from those in the 
control group. The drusen in the patients with 
juxtapapillary lesions were less dense (P < .05) 
and tended to have brighter fluorescence in the 
late stage of the angiogram (P < .05) than the 
drusen in patients with macular choroidal neo- 
vascularization. The size of the drusen and 
their appearance in the early phase angiograms 
did not differ between the two groups (Table 2). 
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Fig. 3 (Kies and Bird). This 52-year-old woman had 
distorted vision for six months. Visual acuity was 
20/20. Fluorescein angiography of her left eye shows 
little dye leakage near the nerve head (top left) 
compared to greater leakage near the fovea (top 
right). Her symptoms worsened and visual acuity 
decreased to 20/30 three months later. Angiography 
showed growth of the lesion toward the fovea (mid- 
dle left). Photocoagulation was performed; three 
months (bottom left) and six months later (bottom 
right), the neovascular tissue near the fovea remains 
closed. 
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Fig. 4 (Kies and Bird). Fluorescein angiography in a 62-year-old woman with recurrence after the first (left) 
and the second photocoagulation (right) demonstrates feeder vessels originating in the juxtapapillary choroid, 
supplying capillaries at the fovea. 


Discussion 


Most lesions seen in this study had the char- 
acteristics of occult neovascularization. The 
neovascular tissue was not well demonstrated 
by fluorescein angiography, the vascular detail 
was not clearly shown, dye leakage was irregu- 
lar, and the margins of the new vessel complex 
were poorly defined. Such new vessel complex- 
es are believed to grow on the inner surface of 
Bruch’s membrane and are covered by a layer 
of normal retinal pigment epithelium. The pig- 
ment epithelium would be expected to modify 
the appearance of the lesion because of the 
presence of a pigmented layer between the 
vessels and the observer. Miller, Miller, and 
Ryan" also found that the retinal pigment epi- 
thelium may modify the pattern of the new 
vessel system. They found that the evolution of 
subretinal new vessels that developed as a 
result of high energy density photocoagulation 
in rhesus monkeys was determined by the 
response of the pigment epithelium. In some 
lesions the new vessel complex was completely 
covered on its inner surface by proliferating 
pigment epithelium. In these lesions the blood 
vessels stopped growing, did not leak plasma 
constituents, and could not be detected by 


fluorescein angiography. Conversely, the new 
vessels that proliferated beneath the receptors 
grew rapidly and leaked profusely on angiog- 
raphy. The mechanisms by which retinal pig- 
ment epithelium may influence blood growth 
have been illustrated by Glaser and associ- 
ates." There is circumstantial evidence of this 
process in humans. Widespread subpigment 
epithelial neovascularization in eyes in which 
new vessels were not well demonstrated on 
fluorescein angiography, albeit some months 
earlier, has been demonstrated histopathologi- 
cally. 1625 

The discontinuous hyperfluorescence we de- 
scribed in these lesions may be derived from a 
single new vessel complex of which part was 
not seen, either because it was obscured or 
because it did not leak fluorescein. This would 
occur if the influence of the retinal pigment 
epithelium varied from one area to another in a 
single neovascular complex. Similarly, the 
spots of hyperfluorescence seen beyond the 
edge of the visible lesion may be capillary tufts 
extending from the edge of a large lesion, 
rather than some benign change at the level of 
Bruch’s membrane. 

The presence of occult neovascularization de- 
termined the appearance of the lesion and its 
evolution. The growth of the lesion was slow 
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and unpredictable. This accounts for the pre- 
servation of good visual acuity for over one 
year in some patients with juxtapapillary cho- 
roidal neovascularization as compared to the 
visual outcome in patients with macular choroi- 
dal neovascularization.”*” However, renewed 
growth of the subretinal new vessels was re- 
corded after many months of mild symptoms 
and good vision. This second growth phase 
must be caused by some change in the determi- 
nants of vessel growth, such as ingress of 
macrophages or alteration of the influence of 
the retinal pigment epithelium. In foveal le- 


Juxtapapillary Choroidal Neovascularization 17 





Fig. 5 (Kies and Bird). Right eye of a 63-year-old 
woman who retained visual acuity of 20/20 for two 
years despite the presence of a juxtapapillary neo- 
vascular lesion. Over an additional three months’ 
time she developed blurring and a decrease in visual 
acuity to 20/40. Fluorescein angiography shows the 
lesion (top left), which underwent photocoagulation 
(top right). Within six weeks of treatment renewed 
growth of new vessels occurred from beyond the 
identified edge of the original lesion (bottom left). 


sions in the elderly there is usually only a 
single growth phase. 

During the second growth phase, a lesion 
with rapidly growing parafoveolar new vessels 
originated from an old juxtapapillary lesion. 
The atrophy of the nasal portion of such a 
lesion would have made it difficult to identify 
the true nature of the original lesion unless it 
had been previously identified. 

The unpredictable evolution of the lesions 
made the indications for photocoagulation 
treatment unclear. Furthermore, the angio- 
graphic appearance of the occult neovascular 
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TABLE 2 
CHARACTERISTICS OF DRUSEN IN FELLOW EYES 
(N = 24) 


— 


FLUORESCEIN ANGIOGRAPHIC FINDINGS* 


SIZE (um) DENSITY (uM APART) EARLY PHASE LATE PHASE 
PATIENTS 0-50 50-500 >500 >200 <200 0 0 1 2 0 1 2 
Patients with 4 19 1 20 4 0 4 8 12 3 3 18 
juxtapapillary 
choroidal 
neovascularization 
Patients with 3 18 3 4 15 5 7 8 9 6 8 10 


macular choroidal 
neovascularization 


aUL 


*Fluorescence scale: 0, indistinguishable from choroid; 1, minimally brighter than choroid; and 2, brightly fluorescent. 


tissue posed potential difficulties in performing 
adequate treatment. Once it was determined 
that the fovea was threatened, the area oc- 
cupied by new vessels was difficult to out- 
line because of the ill-defined edges of neovas- 
cularization, the apparent discontinuity of 
the neovascular tissue, and uncertainty as to 
the significance of the small points of 
hyperfluorescence beyond the margins of con- 
tinuous hyperfluorescence. In three patients, 
recurrent neovascularization was detected 
within six weeks of the photocoagulation; it 
developed at a site that was clearly beyond the 
edge of angiographic change in the pretreat- 
ment angiogram. The recurrent vessels may 
have been part of an extension of the original 
lesion that were not seen because they were 
beneath normal retinal pigment epithelium. If 
this interpretation is correct, the photocoagula- 
tion technique should be modified. If possible, 
a wide margin of normal-appearing fundus 
should be treated around the lesion. Any angi- 
ographic abnormality around the edge of the 
lesion should be considered as potential exten- 
sions of the new vessel complex. 

Most of the lesions were large before patients 
noticed any symptoms. Size also has an influ- 
ence on therapy, and may account for recur- 
rence from within the lesion, which is unusual 
in the smaller primary macular lesions. Laser 
photocoagulation may only affect the inner 
surface of the vascular complex, so that the 
large vessels in the depths of the lesions might 
remain perfused. 

The high prevalence of occult neovascular- 
ization does not imply a disorder that is funda- 
mentally different in its pathogenesis from 


macular choroidal neovascularization. Occult 
new vessels are being recognized more com- 
monly in macular disciform lesions as a mani- 
festation of age-related disease. The difference 
between macular and juxtapapillary disease is 
quantitative rather than qualitative. The identi- 
fied high risk of a patient suffering the same 
fate in both eyes suggests that the origin of the 
new vessels is not determined by chance alone. 
We sought evidence of predisposing disease at 
the nerve head or in the peripapillary fundus in 
the fellow eyes of those patients with juxtapap- 
illary new vessels. There appears to be a high 
risk of a similar lesion occurring in the same 
location in the second eye. No clinical manifes- 
tation of predisposing changes was identified. 

We then recorded the age-related changes at 
the level of Bruch’s membrane. The symmetry 
of such changes between fellow eyes has been 
well documented,”™” and it is reasonable to 
assume that the drusen in one eye would reflect 
the nature of the drusen in the fellow eye 
before new vessel growth. Changes in Bruch’s 
membrane in the fellow eyes of patients with 
juxtapapillary new vessels appeared different 
from changes in the control group with respect 
to their prevalence, density, and angiographic 
characteristics. 

Our observations show that if juxtapapillary 
choroidal neovascularization is a complication 
of age-related subretinal disease, it is distinct 
from primary macular disciform lesions. The 
pathogenesis in these two forms of disease may 
be different, and the pattern of juxtapapillary 
choroidal neovascularization necessitates a dif- 
ferent therapeutic regimen than that used in 
macular choroidal neovascularization. 


Vol. 105, No. 1 


Juxtapapillary Choroidal Neovascularization 19 


Bp Fy erg! ep ere OS a a ere 


EERE 


References 


ee ER 


1. Wise, G. N., Henkind, P., and Alterman, M.: 
Optic disc drusen and subretinal hemorrhage. Trans. 
Am. Acad. Ophthalmol. Otolaryngol. 78:212, 1974. 

2. Borodic, G. E., Gragoudas, E. S., Edward, 
W. O., and Brockhurst, R. J.: Peripapillary subretinal 
neovascularization and serous macular detachment. 
Association with congenital optic nerve pits. Arch. 
Ophthalmol. 102:229, 1984. 

3. Morse, P. H., Leveille, A. S., Antel, J. P., and 
Burch, J. V.: Bilateral juxtapapillary subretinal neo- 
vascularization associated with pseudotumor cere- 
bri. Am. J. Ophthalmol. 91:312, 1981. 

4. Jamison, R. R.: Subretinal neovascularization 
and papilledema associated with pseudotumor cere- 
bri. Am. J. Ophthalmol. 85:78, 1978. 

5. Hotchkiss, M. L., and Fine, S. L.: Pathologic 
myopia and choroidal neovascularization. Am. J. 
Ophthalmol. 91:177, 1981. 

6. Deutman, A. F., and Kovacs, B.: Argon laser 
treatment in complications of angioid streaks. Am. J. 
Ophthalmol. 88:12, 1979. 

7. Cantrill, H. L., and Burgess, D.: Peripapillary 
neovascular membranes in presumed ocular histo- 
plasmosis. Am. J. Ophthalmol. 89:192, 1980. 

8. Meredith, T. A., and Aaberg, T. M.: Hemorrhag- 
ic peripapillary lesions in presumed ocular histoplas- 
mosis. Am. J. Ophthalmol. 84:160, 1977. 

9. Hilton, G. F.: Late serosanguineous detachment 
of the macula after traumatic choroidal rupture. Am. 
J. Ophthalmol. 79:997, 1975. 

10. Jampol, L., Orth, D., Daily, M. J., and Rabb, 
M. F.: Subretinal neovascularization with geographic 
(serpiginous) choroiditis. Am. J. Ophthalmol. 
88:683, 1979. 

11. Gragoudas, E. S., and Regan, C. D. J.: Peripap- 
illary subretinal neovascularization in presumed sar- 
coidosis. Arch. Ophthalmol. 99:1194, 1981. 


12. Gregor, Z., Bird, A. C., and Chisholm, 1. H.: 
Senile disciform macular degeneration in the second 
eye. Br. J. Ophthalmol. 61:141, 1977. 

13. Chaung, E. L., and Bird, A. C.: Natural history 
of tears of the retinal pigment epithelium. Eye. In 
press. 

14. Miller, H., Miller, B., and Ryan, S. J.: Choroi- 
dal subretinal neovascularization. ARVO Abstracts. 
Supplement to Invest. Ophthalmol. Vis. Sci. Phila- 
delphia, J. B. Lippincott, 1984, p. 88. 

15. Glaser, B. M., Campochiaro, P. A., Davis, J. L., 
Jr., and Sato, M.: Retinal pigment epithelial cells 
release an inhibitor of neovascularization. Arch. 
Ophthalmol. 103:1870, 1985. 

16. Green, W. R., and Key, S. N.: Senile macular 
degeneration. A histopathological study. Trans. Am. 
Ophthalmol. Soc. 75:180, 1977. 

17. Small, M. L., Green, W. R., and Alpar, J. J.: 
Senile macular degeneration. A clinicopathologic 
correlation of two cases with neovascularization be- 
neath the retinal pigment epithelium. Arch. Oph- 
thalmol. 94:601, 1976. 

18. Frank, R. N., Green, W. R., and Pollack, I. P.: 
Senile macular degeneration. Clinicopathologic cor- 
relations of a case in the predisciform stage. Am. J. 
Ophthalmol. 75:587, 1973. 

19. Macular Photocoagulation Study Group: Argon 
laser photocoagulation for neovascular maculopa- 
thy. Three-year results from randomized clinical tri- 
als. Arch. Ophthalmol. 104:694, 1986. 

20. Moorfields Macular Study Group: Treatment of 
senile disciform macular degeneration. A single- 
blind randomised trial by argon laser photocoagula- 
tion. Br. J. Ophthalmol. 66:745, 1982. 

21. Coffey, A. J. H., and Brownstein, S.: The 
prevalence of macular drusen in postmortem eyes. 
Am. J. Ophthalmol. 102:164, 1986. , 

22. Leibowitz, H. M., Krueger, D. E., and 
Maunder, L. R.: Framingham eye study monograph. 
Surv. Ophthalmol. 24:428, 1980. 


OPHTHALMIC MINIATURE 

The sun was available to the instrument he held. There was in his hands 
a give-and-take fragility, a balancement of objects seen, a relation between 
them that could be controlled: controlled by the eye, the fingers, and the 
slants and angles of glasses: mirrors: lenses. He longed for whatever 
revelations he might be holding to his forhead: for the sun, for something 
in the sky, or beyond the sky, to appear there, among the long heartless 
flashes of his blindness. Behind the dark, he thought, his neck muscles 
stiffening against his collar: beyond it: beyond. 


James Dickey, Alnilam 


Garden City, Doubleday & Company, Inc., 1987, p. 444 
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Role of the Vitreous in Branch Retinal Vein Occlusion 


ame a ge E as ee (eee. 
Masanori Kado, M.D., and Clement L. Trempe, M.D. 


We analyzed the vitreous findings in 62 pa- 
tients (62 eyes) with major branch retinal vein 
occlusion to determine whether vitreous exam- 
ination was useful in predicting the develop- 
ment of retinal or disk neovascularization, or 
both. In 18 eyes with no or partial posterior 
vitreous detachment and large areas of capil- 
lary nonperfusion (5 disk diameters or more), 
ten eyes (55.6%) eventually developed neovas- 
cularization. Only three of the remaining 44 
eyes (6.8%) developed neovascularization. The 
probability of this development was greater in 
eyes with no or partial posterior vitreous de- 
tachment at the initial vitreous examination (P 
= .0177, Cox’s regression analysis), and in 
those with large areas of nonperfusion (P = 
.0097, Cox’s regression analysis). 


RETINAL OR DISK neovascularization, or both, 
are serious complications secondary to branch 
retinal vein occlusion.’ Despite the hypothesis 
that angiogenic factors released by a hypoxic 
retina stimulate neovascularization,” its devel- 
opment is still difficult to predict in clinical 
practice. We studied the usefulness of vitreous 
examination combined with evaluation of non- 
perfusion on fluorescein angiography to pre- 
dict the development of neovascularization. 





Patients and Methods 





We reviewed the records of 204 patients (212 
eyes) with major branch retinal vein occlusion 
on or outside of the major vascular arcade. The 
patients had been examined using the El 
Bayadi-Kajiura preset lens between 1979 and 
1986 at the Retina Associates. We selected 62 
eyes (62 patients) that met the following crite- 





Accepted for publication Oct. 8, 1987. 

From the Eye Research Institute of Retina Foundation, 
and Retina Associates, Boston, Massachusetts. 

Reprint requests to Library, Eye Research Institute, 20 
Staniford St., Boston, MA 02114. 


ria: (1) no neovascularization at first vitreous 
examination; (2) an area of retinal involvement 
of at least 5 disk diameters; (3) a period of 24 
months or less from the onset of branch retinal 
vein occlusion to the first vitreous examination; 
(4) a period of at least six months from the first 
vitreous examination to the last visit; (5) fun- 
dus fluorescein angiography performed at least 
once; (6) no history of prophylactic scatter laser 
photocoagulation (eyes that had scatter laser 
photocoagulation or focal laser photocoagula- 
tion of the new vessels after developing neo- 
vascularization and macular photocoagulation 
for treatment of macular edema were included 
in this study); (7) absence of diabetic retinopa- 
thy; and (8) no surgery or other intraocular 
disease that might influence the development 
of neovascularization. 

If both eyes of a patient met these criteria, the 
one that developed branch retinal vein occlu- 
sion first was selected for the study. One eye 
was excluded from the analysis because cata- 
ract prevented adequate visualization of the 
vitreous. 

Follow-up examination, including measure- 
ment of corrected visual acuity, applanation 
tonometry, biomicroscopic examination of the 
anterior segment, indirect ophthalmoscopy, 
and fundus color photography, was done at 
about four-month intervals. Fundus fluoresce- 
in angiography was performed yearly to assess 
the extent of retinopathy and nonperfusion 
and the presence of neovascularization. Non- 
perfusion was defined as an area of 5 disk 
diameters or more of capillary nonperfusion. 
Vitreous examination was performed using an 
El Bayadi-Kajiura lens mounted on a photo-slit 
lamp. The vitreous condition was classified as 
no, partial, or complete posterior vitreous de- 
tachment, based on the position of the posteri- 
or vitreous cortex relative to the retina posteri- 
or to the equator. 

The eyes were assigned to one of four groups 
according to the presence of nonperfusion and 
the vitreous condition. Group 1 comprised 20 
eyes with perfused retina and vitreous attached 
to the retina (18 eyes had no posterior vitreous 
detachment; two eyes had partial posterior vit- 
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reous detachment). Group 2 comprised 13 eyes 
with perfused retina and complete posterior 
vitreous detachment. Group 3 comprised 18 
eyes with nonperfused retina and vitreous at- 
tached to the retina (17 eyes had no posterior 
vitreous detachment and one eye had partial 
posterior vitreous detachment). Group 4 com- 
prised 11 eyes with nonperfused retina and 
complete posterior vitreous detachment. 

Data storage, tabulation, and statistical anal- 
yses were performed using a personal com- 
puter. 


Results 


We studied the vitreous findings in 62 eyes 
(62 patients) (Table 1). Of the 18 eyes in Group 
3, ten (55.6%) developed retinal neovascular- 
ization during the follow-up period (Table 2). 
However, only two (10%) of the 20 eyes in 
Group 1, none of the eyes in Group 2, and one 
(9.1%) of the 11 eyes in Group 4 developed 
retinal neovascularization during the follow-up 


TABLE 1 
BASELINE DATA OF 62 PATIENTS WITH BRANCH 
RETINAL VEIN OCCLUSION 


NO. (%) 
Age at onset, range (yrs) 63.1 + 17.9 — 
(45-80) 
Sex 
Men 38 (61.3) 
Women 24 (38.7) 
Initial visual acuity 
<20/100 25 (40.3) 
=20/70 37 (59.7) 
Nonperfusion 
<5 disk diameters 33 (53.2) 
=5 disk diameters 29 (46.8) 
Initial condition of vitreous 
No posterior vitreous 35 (56.5) 
detachment 
Partial posterior vitreous 3 (4.8) 
detachment 
Complete posterior vitreous 24 (38.7) 
detachment 
Time from onset to first vitreous Lat 70 — 
examination, range (mos) (0-24) 
Time from first vitreous 35.4 + 22.2 — 
examination to last visit, (6-97) 


range (mos) 


a 


Vitreous and Retinal Vein Occlusion : 21 


TABLE 2 
EYES WITH NEOVASCULARIZATION BY GROUP 





NO OR PARTIAL COMPLETE 
POSTERIOR POSTERIOR 
VITREOUS VITREOUS 
DETACHMENT DETACHMENT TOTAL 
NO./TOTAL (%) NO./TOTAL (%) NO./TOTAL (%) 
Perfused 2/20 (10.0) 0/13 (0.0) 2/33: (6.1) 
(Group 1) (Group 2) 
Nonperfused 10/18 (55.6) 1/11 (9.1) 11/29 (37.9) 
(Group 3) (Group 4) 
Total 12/38 (31.6) 1/24 (4.2) 13/62 (21.0) 


period. Of the three eyes with partial posterior 
vitreous detachment, one with a nonperfused 
retina developed neovascularization from the 
retina to which vitreous was still attached, and 
two eyes did not develop neovascularization. 
One eye in Group 4 developed neovasculariza- 
tion from the peripheral retina near the vitre- 
ous base where vitreous might be attached to 
the retina. 

A Kaplan-Meier plot (Figure) shows the cu- 
mulative proportion of eyes that developed 
neovascularization in the four groups. In this 
plot, time was measured from the date of the 
first vitreous examination in each patient. The 
probability estimate of developing neovascu- 
larization by three years from the first vitreous 
examination was 0% in Groups 2 and 4, 5% in 
Group 1, and 63% in Group 3. There was no 
significant difference in the length of follow-up 
among the groups from the time of the initial 
vitreous examination to the last visit (Group 1, 
35.5 + 23.4 months; Group 2, 31.0. 272435 
months; Group 3, 37.5 + 18.4 months; Group 4, 
36.8 + 25.1 months) (F = .23, P = .874 by 
analysis of variance). 

Cox’s regression analysis was used for statis- 
tical comparison of the risk factors that influ- 
ence the development of neovascularization. 
The response variable was the development of 
neovascularization. Trial time extended from 
the date of the first vitreous examination to the 
date of the development of neovascularization 
or, if neovascularization did not develop, to the 
date of the last visit. The covariables in this 
model were age at onset, sex, visual acuity at 
first visit, nonperfusion, time period from the 
onset of branch retinal vein occlusion to the 
first vitreous examination, and vitreous condi- 
tion at the first vitreous examination. Only 
nonperfusion (P = .0097) and vitreous condi- 
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tion (P = .0177) affected development of neo- 
vascularization. 

Of the 13 eyes that developed neovascular- 
ization, 12 had a follow-up vitreous examina- 
tion (Table 3). One eye had complete posterior 
vitreous detachment at initial examination, and 
no follow-up vitreous examination was per- 
formed. The mean follow-up period from the 
first to the last vitreous examination was 36.9 
months (range, 16 to 72 months). When neo- 
vascularization was first detected, there was no 
posterior vitreous detachment in nine eyes, 
partial detachment in three eyes, and complete 
detachment in one eye. Of the three eyes with 
partial posterior vitreous detachment, we could 
observe only one eye that developed neovascu- 





Figure (Kado and Trempe). 
Kaplan-Meier plot showing cumu- 
lative percentage of eyes with 
branch retinal vein occlusion that 
developed retinal or disk neovas- 
cularization, or both, in each 
group. Time was measured from 
the date of the first vitreous exami- 
nation in each patient. Group 1, 
perfused retina and vitreous at- 
tached to the retina; Group 2, per- 
fused retina and complete posteri- 
or vitreous detachment; Group 3, 
nonperfused retina and vitreous 
~~ attached to the retina; Group 4, 

nonperfused retina and complete 


30 36 posterior vitreous detachment. 


larization after partial posterior vitreous de- 
tachment developed. The vitreous condition in 
another two eyes was unknown when neovas- 
cularization occurred, because there was no 
posterior vitreous detachment before the de- 
velopment of neovascularization, and partial 
posterior vitreous detachment was found at the 
time neovascularization was first discovered. 
Therefore, the vitreous condition when neo- 
vascularization developed was no posterior vit- 
reous detachment in nine eyes, partial detach- 
ment in one eye, complete detachment in one 
eye, and unknown in two eyes. Among the nine 
eyes that had no posterior vitreous detachment 
when  neovascularization developed, three 
later developed partial posterior vitreous de- 


TABLE 3 
FOLLOW-UP VITREOUS EXAMINATION IN EYES WITH NEOVASCULARIZATION 
(N = 13) 
eee 
CONDITION AT CONDITION AT CONDITION AT 
INITIAL DEVELOPMENT OF FINAL 
EXAMINATION NEOVASCULARIZATION EXAMINATION 
VITREOUS DETACHMENT NO. (%) NO. (%) NO. (%) 
No posterior 11 (85) 9 (69) 6 (46) 
vitreous detachment 
Partial posterior 1 (8) 1 (8) 6 (46) 
vitreous detachment 
Complete posterior 1 (8) 1 (8) 1 (8) 
vitreous detachment* 
Unknown 0 (0) 2 (15) 0 (0) 


“This patient may have had vitreous adhesion to the neovascularization. 
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tachment. No eyes developed complete poste- 
rior vitreous detachment during the follow-up 
period. Therefore, at the final vitreous exami- 
nation, there was no posterior vitreous detach- 
ment in six eyes, and partial detachment in six 
eyes. 


Discussion 


We found that vitreous examination com- 
bined with evaluation of nonperfusion on fluo- 
rescein angiography was useful in predicting 
the development of neovascularization. The 
Kaplan-Meier plot showed 63% of Group 3 eyes 
(nonperfused retina and vitreous attached to 
the retina) would develop neovascularization 
three years from the first vitreous examination. 
Other groups had a low probability of its devel- 
opment (Groups 2 and 4, 0%; Group 1, 5%). 
The life table analysis in our study is not an 
accurate representation of the cumulative inci- 
dence of neovascularization from the onset of 
branch retinal vein occlusion, but rather it is 
the cumulative incidence of neovascularization 
from the first vitreous examination (average, 
7.2 months after the onset of branch retinal 
vein occlusion; range, zero to 24 months). 

The Branch Vein Occlusion Study’ confirmed 
that nonperfusion was a significant risk factor 
for the development of neovascularization. 
Our results further suggest that knowing the 
vitreous condition increases the accuracy of 
predicting the development of neovasculariza- 
tion. Patients with no or partial posterior vitre- 
ous detachment and a large nonperfused retina 
are at high risk for the development of neovas- 
cularization and should be followed up closely. 

Other groups of patients have less risk of 
developing neovascularization. Eyes with com- 
plete posterior vitreous detachment need not 
be examined as frequently for development of 
neovascularization, even if there are large areas 
of nonperfusion. It has been reported that neo- 
vascularization rarely develops in eyes with 
complete posterior vitreous detachment’ or 
complete vitrectomy.’ It also was shown that 
proliferative diabetic retinopathy rarely pro- 
gressed in eyes with complete posterior vitre- 
ous detachment.’ Although the mechanism is 
still unknown, it has been proposed that the 
posterior vitreous surface provided the neces- 
sary support for proliferation of preretinal fi- 
brovascular tissue. Faulborn and Bowald,' 
using a special embedding method, showed 


that the fibrous material of the vitreous cortex 
was meshed with the newly formed proliferat- 
ed tissue in proliferative diabetic retinopathy. 
Another explanation is that angiogenic sub- 
stances produced by hypoxic retinal tissue 
diffuse more rapidly, so that the effect on adja- 
cent retina is limited." Vitreous fluorophotome- 
try” and slit-lamp fluorography" have shown 
that the posterior vitreous membrane or the 
formed vitreous cortex acts as a barrier. 

We used the El Bayadi-Kajiura lens to exam- 
ine the vitreous, a technique that provides a 
wide illumination-observation angle with max- 
imum vitreous mobility, a large image size, and 
far less distortion and glare than other methods 
currently available.’ Many optical sections of 
the vitreous in each eye were carefully exam- 
ined to avoid erroneous diagnoses. One eye 
was excluded from the analysis because cata- 
ract prevented adequate visualization of the 
vitreous. No neovascularization developed in 
this eye. We do not believe this exclusion led to 
bias. The vitreous condition of all selected eyes 
was confirmed at the first vitreous examina- 
tion, and these data were used to analyze the 
prognostic value of vitreous examination. In 
this group of patients, there were few difficul- 
ties determining whether posterior vitreous de- 
tachment was present. 

A disadvantage of vitreous examination 
using the El Bayadi-Kajiura lens is the inability 
to observe the vitreous anterior to the equator. 
Despite this disadvantage, observing the vitre- 
ous in the posterior pole and midperiphery is 
valuable for predicting the development of 
neovascularization in branch retinal vein occlu- 
sion. In our study, only one eye in which 
complete posterior vitreous detachment was 
diagnosed at the first vitreous examination de- 
veloped neovascularization from the peripheral 
retina near the vitreous base. The vitreous 
condition of this eye might have been partial 
posterior vitreous detachment at the first vitre- 
ous examination, and the vitreous might have 
been attached to the neovascularization. 

In 12 of the 13 eyes (92%) that developed 
neovascularization, there was no or partial pos- 
terior vitreous detachment. At least nine eyes 
(69%) developed neovascularization before any 
type of posterior vitreous detachment oc- 
curred. The presence of vitreoretinal attach- 
ment, with or without partial posterior vitreous 
detachment, seems to be important for neo- 
vascularization to begin. Neovascularization 
usually occurs in eyes with no posterior vitre- 
ous detachment. Early neovascularization was 
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shown to occur without vitreous detachment in 
diabetic retinopathy.“ Some eyes probably de- 
veloped partial posterior vitreous detachment 
after development of neovascularization be- 
cause of shrinkage of the vitreous gel caused by 
leakage from new vessels or affected retina. 
The high percentage of partial posterior vitre- 
ous detachment in eyes with branch retinal 
vein occlusion! may result from development of 
partial posterior vitreous detachment after neo- 
vascularization. 
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OPHTHALMIC MINIATURE 
“How am I hearing this person through my arms?” “Am I seeing him 
with my face?” It is becoming clear to me that I see and hear with my entire 
body. The tensions in my stomach and back, the position of my head, the 


movements of my limbs, all affect the 


quality of my perception. If my legs 


are crossed and I open them, if I am leaning intently forward and I lean 
gently back, if my face is tight and I let the muscles go, then a small but 
measurable change takes place in all the sights and sounds around me. 


Hugh Prather, I Touch the Earth, the Earth Touches Me 
Garden City, Doubleday & Company, Inc., 1972, p. 119 





Vitreous Surgery for Hemorrhagic and Fibrous 


Complications of Age-Related Macular Degeneration 


Eugene de Juan, Jr., M.D., and Robert Machemer, M.D. 


We applied vitreous surgical techniques in 
the treatment of hemorrhagic and fibrous com- 
plications of choroidal neovascular mem- 
branes by removing subretinal scars or hemor- 
rhage, or both, in four patients. The surgical 
goals were achieved in all patients. Visual 
acuity improved in three patients. The major 
complication was recurrent detachment associ- 
ated with large retinotomies. 


AGE-RELATED MACULAR DEGENERATION is the 
major cause of blindness in persons over 55 
years of age.' Recently, argon laser photocoag- 
ulation has been shown to be effective in pre- 
venting visual loss in a subgroup of patients 
with extrafoveal choroidal neovascular mem- 
branes.” However, these results have been tem- 
pered by a high recurrence rate? and a large 
proportion of eyes that do not meet criteria for 
treatment.* There are many patients who have 
suffered severe visual loss from the complica- 
tions of macular degeneration. These complica- 
tions include large serous retinal detachment 
(senile Coats’ syndrome), subretinal hemor- 
rhage, disciform scar formation, and break- 
through vitreous hemorrhage.”’ 

Vitreous hemorrhage is an infrequent but 
well-known complication of age-related macu- 
lar degeneration." Vitreous surgery has been 
used to remove the hemorrhage from the vitre- 
ous cavity and thus improve vision.* We used 
vitreous surgical techniques to treat other com- 
plications of age-related macular degeneration, 
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such as subretinal hemorrhages, serous retinal 
detachment, and subretinal scarring. 


Case Reports 


Case 1 

Visual acuity in this 71-year-old woman with 
a three-year history of decreased vision in both 
eyes was R.E.: 1/200 and L.E.: 20/70. Ophthal- 
moscopic examination showed a hemorrhagic 
serous retinal detachment of the macular area 
in the right eye (Fig. 1, left). This detachment 
had remained unchanged for 12 months. The 
left eye had areas of ectopic disciform degener- 
ation nasally and drusen posteriorly. Vitrec- 
tomy was performed in the right eye to create 
an opening in the posterior vitreous surface. 
Diathermy was used to make two small posteri- 
or retinotomies at the edge of the detachment 
just superior to the temporal arcade. Subretinal 
fluid was drained by aspiration. The subretinal 
space was then washed by injecting and aspi- 
rating irrigating fluid. Fluid-gas exchange was 
performed and laser photocoagulation was 
placed around the retinotomies and in a scatter 
pattern over the area of previous detachment. 
Sulfur hexafluoride gas (20%) was injected into 
the vitreous cavity. After two years of follow- 
up, the retina has remained attached and visual 
acuity improved to 5/200 in the right eye (Fig. 1, 
right). During this same period visual acuity in 
the left eye decreased to 20/300 because of a 
subfoveal choroidal neovascular membrane 
causing disciform scarring. 


Case 2 

A 79-year-old man with a visual acuity of no 
light perception in his left eye had a two-week 
history of visual decrease to light perception in 
his right eye. Visual acuity was known to have 
been reduced before this episode to 20/400 
because of age-related macular degeneration 
with subretinal scarring. Examination dis- 
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_ Fig. 1 (de Juan and Machemer). Case 1, right eye. Left, Preoperative fundus photograph of large submacular 
hemorrhage from age-related macular degeneration. Visual acuity was 1/200 (45-degree field). Right, Postopera- 
tive appearance after two years. Visual acuity was 5/200 (30-degree field). 


closed a moderate vitreous hemorrhage, witha 
hazy view to the posteriorly elevated retina. 
Ultrasound examination showed a total retinal 
detachment with subretinal scarring and hem- 
orrhage. The patient underwent vitrectomy. 
The vitreous was found to be attached to the 
posterior retina and was mechanically separat- 
ed. The retina was totally detached by hemor- 
rhagic subretinal fluid. Beneath the retina was 
a large submacular scar that extended to the 
arcades both superiorly and inferiorly. A reti- 
notomy was performed superiorly and nasally 
and semisolid hemorrhagic subretinal fluid and 
scar tissue were removed by repeated fluid-gas 
exchanges expressing the fluid from the subret- 
inal space. Some inferiorly located subretinal 
blood could not be removed. Endocryoretino- 
pexy was placed around the retinotomy site 
and 20% sulfur hexafluoride gas was infused to 
fill the vitreous cavity. Postoperatively visual 
acuity rapidly increased to hand motions. The 
retina remained attached, with slow clearing of 
the remaining subretinal blood. The patient 
died suddenly of a myocardial infarction ten 
weeks after surgery. At that time he had been 
able to direct his ambulation visually. 


Case 3 
A 79-year-old man with known age-related 
macular degeneration (visual acuity of 20/200 in 


both eyes) had pain and a shadow-like sensa- 
tion in his right eye for two months. On exami- 
nation, visual acuity was R.E.: light perception 
and L.E.: 20/250. There was a moderate vitre- 
ous hemorrhage and a bullous retinal detach- 
ment in his right eye. Ultrasound demonstrat- 
ed highly reflective subretinal fluid suggestive 
of subretinal blood beneath a total retinal de- 
tachment (Fig. 2, top left). A vitrectomy was 
performed to remove the vitreous hemorrhage 
and thin delicate membranes from the retinal 
surface. A 180-degree inferior retinotomy was 
performed peripherally, which allowed direct 
access to the subretinal blood and scar. The 
blood and scar were removed with a pic- 
forceps. There was only a single focal attach- 
ment of the scar to the choroid. Endolaser 
photocoagulation was placed along the edge of 
the retinotomy after fluid-gas exchange. Post- 
operatively the patient improved visually but 
developed an inferior retinal detachment with 
proliferative vitreoretinopathy. This was treat- 
ed with epiretinal membrane removal and sili- 
cone oil tamponade. His visual acuity im- 
proved to 5/200 and the retina has remained 
attached for six months (Fig. 2, top right). 
Histologic examination of the scar disclosed a 
fibrovascular membrane, with many of the 
known features of choroidal neovascular mem- 
branes (retinal pigment epithelial proliferation 
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Fig. 2 (de Juan and Machemer). Case 3, right eye. Top left, Preoperative ultrasound showing total hemorrhagic 
retinal detachment. Visual acuity was light perception. Top right, Postoperative appearance of fundus showing 
no evidence of recurrent subretinal scarring or hemorrhage. Bottom, Histologic section of 4.5-mm subretinal 
scar (hematoxylin and eosin, bar = 1 mm). 


and choroidal neovascular and fibrous prolife- 
ration) (Fig. 2, bottom).° 


Case 4 

This 71-year-old man had a two-month histo- 
ry of decreased vision in his right eye and a 
one-week history of blurred vision in his left 
eye. Visual acuity was R.E.: 2/200 and L.E.: 
20/200. Ophthalmoscopic examination showed 
a subfoveal neovascular membrane with hem- 
orrhage, serous fluid in the right eye, and 
fibrous scarring in both eyes. Because of rapid- 
ly increasing hemorrhage and scarring subreti- 
nally over a four-month observation period, we 
decided to treat the right eye surgically (Fig. 3, 


left). After removing clear vitreous and the 
posteriorly attached vitreous, a retinotomy was 
performed peripheral to the superior temporal 
arcade. The retina was peeled back and the 
exposed scar tissue was dissected bluntly from 
the retinal undersurface. The membrane ap- 
peared to have only a single focal attachment to 
the underlying choroid and was easily removed 
with a pic-forceps. The minimal bleeding that 
occurred stopped spontaneously. In an effort to 
place the foveal retina in an area of relatively 
normal pigment epithelium, a tack was used to 
stretch and pull the retina superiorly. After 
fluid-gas exchange, endocryoretinopexy was 
applied to the retinotomy edge. Postopera- 
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Fig. 3 (de Juan and Machemer). Case 4, right eye. Left, Preoperative fundus appearance of subfoveal disciform 
scar. Right, Postoperative appearance showing macular attachment with choroidal atrophy and tack pulling 


retina. 


tively, visual acuity did not change (R.E.: 2/200) 
despite the removal of the scar (Fig. 3, right). 
Two months later, a localized peripheral retinal 
detachment occurred because fibrous prolifera- 
tion caused the inferior edge of the retinotomy 
to elevate. This was not repaired. The posterior 
retina has remained attached for two years. 


Discussion 


Despite recent advances in the treatment of 
age-related macular degeneration, there are 
complications for which conventional treat- 
ments have no proven benefit, including exten- 
sive serous retinal detachment, extensive sub- 
retinal hemorrhage, and the subretinal scar 
itself.*7 Treatments that would improve visual 
acuity in affected individuals are not currently 
available. 

We attempted to remove the subretinal blood 
and scarring associated with this disease in 
four patients by using vitreous surgical tech- 
niques. We found that it is possible to apply 
advanced vitreous surgical techniques to im- 
prove complications of age-related macular de- 
generation in some patients. Three of the four 
patients treated have had an objective visual 
improvement. 


Subretinal hemorrhage was a significant 
component in all of our cases. In Patient 1, it 
did not clear for over one year. In Patients 2 and 
3, subretinal hemorrhage was associated with 
total retinal detachment. In all patients, subret- 
inal hemorrhage could be removed; however, 
the character varied from a semisolid material 
in the patients with extensive detachment (Pa- 
tients 2 and 3) to a thinner blood-stained fluid 
in Patient 1. A fresher-appearing blood clot was 
present in Patient 4. The approach to removal 
of the blood varied from small retinotomies 
with irrigation of the subretinal space (Case 1), 
and multiple fluid-gas exchanges to express the 
blood (Case 2), to a large retinotomy (peripher- 
ally, Case 3; posteriorly, Case 4), to allow direct 
access to the subretinal space. 

We removed subretinal scars in two patients. 
The scars were not broadly adherent to the 
underlying choroid as we had expected, but 
had only small connections. They could be 
removed without extensive hemorrhage or cho- 
roidal tearing. This corresponds to histologic 
evidence that shows usually a single vascular 
trunk passing through a disruption in Bruch’s 
membrane.’ Once the scar was removed, the 
area of retinal pigment epithelium and Bruch’s 
membrane beneath the scar appeared normal 
except for some irregular pigmentation. This 
area was not directly involved in the fibrous 
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scarring process. Some pigment epithelium 
was probably removed from areas immediately 
adjacent to the entrance of the choroidal ves- 
sels through Bruch’s membrane. During the 
postoperative course, which lasted over two 
years in two patients, we have observed little 
evidence of recurring scar formation. We did, 
however, change the status of the macula from 
a “wet” or scarred type to an atrophic or “dry” 
type. 

Proliferative vitreoretinopathy appears to be 
a possible complication of this procedure. Pa- 
tients 3 and 4 had recurrent detachment, and in 
both there was proliferation at the retinotomy 
edge. In Patient 3, the retina was successfully 
reattached after membrane peeling and silicone 
oil tamponade. Since vision did not improve in 
Patient 4, the persisting peripheral detachment 
was not treated. Clotted blood, retinal pigment 
epithelial cells, and macrophages associated 
with the subretinal scar may have stimulated 
the development of proliferative vitreoretinop- 
athy when released into the vitreous cavity. 
Therefore, we try to minimize the exposure of 
the preretinal space to subretinal cells by care- 
fully washing the vitreous cavity with infusion 
fluid. 

Vision improved in all but Patient 4. In this 
patient, the subretinal membrane was adherent 
to the retinal undersurface and had to be dis- 
sected from it. This may have resulted in addi- 
tional trauma to an already compromised and 
scarred outer retina. Based on this experience 
we do not believe that removal of an atrophic 
scar is likely to result in visual improvement. 
Zivojnovic® has suggested that submacular 
scars should only be removed when they are 
associated with rhegmatogenous retinal de- 
tachment. 

The described surgery is a seemingly aggres- 
sive approach to a difficult problem. Many 
patients who have moderate visual impairment 
can use visual aids to remain functional. How- 
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ever, certain patients with unusually large and 
hemorrhagic serous detachments may benefit 
from such an approach. Questions regarding 
timing of intervention and ultimate patient 
benefit can be answered only after further ex- 
perimental and clinical experience. 


References 


1. Ferris, F. L., III: Senile macular degeneration. 
Review of epidemiologic features. Am. J. Epidemiol. 
118:132, 1983. 

2. Macular Photocoagulation Study Group: Argon 
laser photocoagulation for senile macular degenera- 
tion. Results of a randomized clinical trial. Arch. 
Ophthalmol. 100:912, 1982. 

3. Macular Photocoagulation Study Group: Recur- 
rent choroidal neovascularization after argon laser 
photocoagulation for neovascular maculopathy. 
Arch. Ophthalmol. 104:503, 1986. 

4. Berkow, J. W.: Subretinal neovascularization in 
senile macular degeneration. Am. J. Ophthalmol. 
97:143, 1984. 

5. Gass, J. D. M.: Pathogenesis of disciform de- 
tachment of the neuro-epithelium. III. Senile disci- 
form macular degeneration. Am. J. Ophthalmol. 
63:617, 1967. 

6. Blair, C. J., and Aaberg, T. M.: Massive subreti- 
nal exudation associated with senile macular degen- 
eration. Am. J. Ophthalmol. 71:639, 1971. 

7. Tani, P. M., Buettner, H., and Robertson, 
D. M.: Massive vitreous hemorrhage and senile mac- 
ular choroidal degeneration. Am. J. Ophthalmol. 
90:525, 1980. 

8. Treister, G., and Machemer, R.: Results of vit- 
rectomy for rare proliferative and hemorrhagic dis- 
eases. Am. J. Ophthalmol. 84:394, 1977. 

9. Green, W. R., and Key, S. N., III: Senile macu- 
lar degeneration. A histopathologic study. Trans. 
Am. Ophthalmol. Soc. 75:180, 1977. 

10. Zivojnovic, R.: Silicone oil in vitreoretinal sur- 
gery. Dordrecht, Martinus Nijhoff/W. Junk Publish- 
ers, 1987, pp. 104-105. 


OPHTHALMIC MINIATURE 
He read, she thought, as if he were guiding something, or wheedling a 
large flock of sheep, or pushing his way up and up a single narrow path; 
and sometimes he went fast and straight, and broke his way through the 
bramble, and sometimes it seemed a branch struck at him, a bramble 
blinded him, but he was not going to let himself be beaten by that; on he 


went, tossing over page after page. 


Virginia Woolf, To The Lighthouse 


New York, Harcourt Brace Jovanovich, 1955, p. 283 





Prostaglandin F,,-1-Isopropylester Lowers Intraocular 


Pressure Without Decreasing Aqueous Humor Flow 





J. R. Kerstetter, M.S., R. F. Brubaker, M.D, S. E. Wilson, M.D., 
and L. J. Kullerstrand, B.S. 


Using fluorophotometry, we performed a 
randomized, dose-response study of the ef- 
fects of a prostaglandin derivative on aqueous 
humor flow. Prostaglandin F,,-1l-isopropyl- 
ester, 0.224 wg, 0.448 wg, and 1.120 pg, in 
saline with polysorbate 80 was instilled into 
one eye of 20 subjects in three separate dose 
studies. Polysorbate 80 in saline was instilled 
in the fellow eye as a control. The drug had no 
measurable effect on aqueous humor flow or 
corneal endothelial permeability. Intraocular 
pressure measured eight hours after adminis- 
tration of the highest dose, 1.120 pg, was 20% 
lower in the treated eye as compared to the 
fellow eye (P < .001). 


PROSTAGLANDINS administered topically re- 
duce intraocular pressure in several species. ! 
For example, topical administration of prosta- 
glandin Fz (tromethamine salt) reduces intra- 
ocular pressure in rabbits.” Lee, Podos, and 
Severin’ noted reductions in intraocular pres- 
sure in rabbits, cats, and monkeys after topical- 
ly administered prostaglandin Fz, (trometha- 
mine salt) in doses ranging from 250 to 1,000 
ug. They observed no changes in aqueous 
humor flow as measured by fluorophotometry, 
but did observe significant increases in outflow 
facility as measured by tonography. Additional 
studies in cats and rhesus monkeys have 
shown that topically applied prostaglandin Fpa 
(tromethamine salt) produces a transient (15- to 
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30-minute) increase in intraocular pressure,‘ 
followed by a persistent decrease in intraocular 
pressure without development of tachyphy- 
laxis when twice-daily doses are given.° 

A study of owl monkey eyes showed that 
1,000-ug doses of prostaglandin Fz, (trometha- 
mine salt) can reduce intraocular pressure by 
4.7 mm Hg in normal eyes and 25 mm Hg in 
glaucomatous eyes. Crawford, Gabelt, and 
Kaufman’ showed that 100-ug doses of topical- 
ly administered prostaglandin Fz (form not 
specified) produced an 8-mm Hg reduction in 
intraocular pressure and a reduction in aque- 
ous humor flow in some but not all of their 
experiments using cynomolgus monkeys.’ 
Camras and associates®? noted a 10-mm Hg 
reduction of intraocular pressure in the same 
species without an accompanying reduction of 
aqueous humor flow after a 250-ug topical dose 
of prostaglandin Fz, (tromethamine salt). These 
investigators attributed the effect to changes of 
outflow facility. 

In a study of 18 nonglaucomatous subjects, 
Giuffre’’ administered a 200-yg topical dose of 
prostaglandin Fə (tromethamine salt) and 
noted significant reductions of intraocular 
pressure in treated eyes as compared to control 
eyes. The studies cited here have shown consis- 
tent reductions of intraocular pressure in sever- 
al species with high doses of prostaglandin Fz. 

Bito and Barody” have shown that the corne- 
al epithelium acts as a barrier to prostaglandin 
Fə. Bito” has subsequently studied several es- 
ters of prostaglandin Fz, and found that methyl, 
ethyl, and isopropyl esters reduce intraocular 
pressure in cats at much lower doses than 
prostaglandin Fz. He also observed that the 
isopropyl ester of prostaglandin Fə% provided 
longer-term effects than the methyl or ethyl 
esters. 

In a study of 0.1-, 0.5-, and 10-ug doses of 
prostaglandin F,,-l-isopropylester in six nor- 
mal male volunteers, a dose-related reduction 
of intraocular pressure with a maximum reduc- 
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tion eight hours after instillation was noted (A. 
Alm, M.D., and J. Villumsen, M.D., personal 
communication, 1985). The mean reduction of 
intraocular pressure eight hours after instilla- 
tion was 5.7 mm Hg (P < .02). Villumsen and 
Alm® also studied 0.5-ug doses of prostaglan- 
din F,,-1-isopropylester administered at 8 A.M. 
and 8 p.m. for one day to 12 glaucomatous 
patients. They observed intraocular pressure at 
eight, 12, and 24 hours after the first dose and 
noted mean reductions in pressure of 5.7 mm 
Hg (P < .001), 7.9 mm Hg (P < .001), and 7.3 
mm Hg (P < .005), respectively. 

The purpose of this study was to measure the 
rate of flow of aqueous humor in the human eye 
after the topical administration of a range of 
doses of prostaglandin F,,-1-isopropylester 
known to lower intraocular pressure. 





Subjects and Methods 





We selected 20 volunteers (11 men and nine 
women), ranging in age from 21 to 60 years, 
with no history of eye disease or significant 
systemic disease for the study. Subjects were 
excluded from the study for any of the follow- 
ing: (1) active ocular disease, (2) anatomic dif- 
ferences in the size and color of their eyes, (3) 
systemic drug use, (4) inability to undergo 
satisfactorily tonometry or fluorophotometry, 
(5) suspected hypersensitivity to drugs, or (6) 
participation in a trial of any other investiga- 
tional drug within two weeks. The screening 
examination included a medical and ophthal- 
mic history, visual acuity testing, slit-lamp ex- 
amination, Goldmann applanation tonometry, 
and direct ophthalmoscopy. Written, informed 
consent according to federal guidelines was 
obtained from all subjects. Preliminary tests 
included photogrammetry to measure the vol- 
ume of the anterior chamber.” Autofluores- 
cence of each cornea was also measured.” Re- 
sults of blood tests for pregnancy were negative 
two to three days before beginning the study in 
all female subjects. 

Prostaglandin F,,-1-isopropylester was used 
as an ophthalmic solution at a concentration of 
22.4 »g/100 ml. The drug was instilled by mi- 
cropipette in 1-, 2-, and 5-yl doses, which 
contained 0.224, 0.448, and 1.12 pg of the 
investigational drug, respectively. The study 
was conducted under investigational new drug 
exemption No. 28,391 of the Food and Drug 
Administration. 


Ten left and ten right eyes were randomly 
assigned to the study group. Each subject re- 
ceived a single 1-, 2-, and 5-ul dose of the test 
drug in the selected eye and a placebo (polysor- 
bate 80 in saline) in the fellow eye in three 
separate studies spaced by a minimum of two 
weeks. 

At 2 a.m. on the day of the study each subject 
instilled 2% fluorescein into each eye every 
three minutes for a total of five to ten instilla- 
tions per eye. The number of instillations was 
individualized for each subject to produce the 
optimal concentration of fluorescein in the 
stroma. 

Subjects reported to the testing area at 8 A.M. 
on the day of the study. Intensity and polariza- 
tion of fluorescein were measured in both cor- 
neas and anterior chambers using the two- 
dimensional scanning fluorophotometer of 
McLaren and Brubaker. After these measure- 
ments, the drug and placebo were instilled into 
the lower cul-de-sac of the subjects by micropi- 
pette; a total volume of 1, 2, or 5 ph was 
delivered containing 0.224 pg, 0.448 pg, and 
1.120 pg of prostaglandin F,,-1-isopropylester, 
respectively. The subjects were instructed to 
keep their eyelids closed for four minutes after 
instillation to retard washout of the drug by 
tears. Hourly measurements of fluorescein in 
the cornea and anterior chamber were then 
made on all subjects. 

Polarization of fluorescence was measured in 
each eye four to eight hours after instillation of 
the drug. At 4 p.m. on the day of the study 
(eight hours after drug instillation), intraocu- 
lar pressure was measured in each eye by 
Goldmann applanation tonometry by one of 
us (S.E.W.) who did not know which eye had 
been treated. The measurements were taken 
three times, beginning with the right eye and 
alternating between eyes, and then averaged. 
Pretreatment intraocular pressures were meas- 
ured in the same manner during the screening 
examination. Pretreatment intraocular pres- 
sures were not measured on the study day be- 
cause of the confounding effect that fluores- 
cein-containing topical anesthetics would have 
had on the measurement of aqueous humor 
flow by fluorophotometry. At the conclusion 
of the study, an ophthalmic examination was 
again performed. Each subject was queried 
about symptoms, and any symptoms reported 
were recorded. 

Aqueous humor flow was calculated by a 
modification” of method 2 of Jones and Mau- 
rice. The rate of clearance of fluorescein was 
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calculated as the rate of disappearance of fluo- 
rescein from the combined cornea and anterior 
chamber divided by the average fluorescent 
intensity in the anterior chamber during that 
interval. The rate of diffusional clearance of 
fluorescein was assumed to be 0.25 pl/minute. ° 





Results 





All 20 subjects completed the study of the 1- 
and 2-yl doses. However, two subjects com- 
plained of pain and photophobia and were 
noted to have marked conjunctival hyperemia 
for several hours after instillation of the 2-pl 
dose. They were excluded from tests of the 5-l 
dose. 

Neither of the two smaller doses caused a 
significant reduction of intraocular pressure 
eight hours after instillation (Table 1). The 
highest dose produced an ocular hypotensive 
effect that was significant eight hours after 
instillation. Intraocular pressure was 11.8 + 2.8 
mm Hg in the treated eye and 14.4 + 3.0 mm Hg 
in the untreated eye, a difference of approxi- 
mately 20% (P < .001). 

We were unable to demonstrate any effect of 
the drug on the rate of aqueous humor flow. 
The flow was in the range of 2.5 to 2.9 wpl/ 


TABLE 1 
EFFECTS OF PROSTAGLANDIN F2,-1-ISOPROPYLESTER 
ON INTRAOCULAR PRESSURE 


INTRAOCULAR PRESSURE (mM HG) 


TABLE 2 
EFFECTS OF PROSTAGLANDIN F2,-1-ISOPROPYLESTER 
ON AQUEOUS HUMOR FLOW 


(L/MIN) * 
ee et ee 
MORNING AFTERNOON AVERAGE 

(8 A.M.-NOON) (NOON-8 P.M.) (8 A.M.-8 P.M.) 
DOSE MEAN S.D. MEAN S.D. MEAN S.D. 

1 ul (N = 20) 
Drug 2.72 0.72 2.65 0.47 2.69 0.60 
Placebo 2.86 0.77 2.66 0.50 2.76 0.64 

2 ul (N = 20) 
Drug 2.88 0.45 2.67 0.49 2.78 0.47 
Placebo 2.78 0.62 2.65 0.47 2.72 0.55 

5 ul (N = 18) 
Drug 2.67 0.48 2.68 0.53 2.68 0.51 
Placebo 2.52 0.47 2.50 0.40 2.51 0.44 





“Differences between drug-treated and placebo-treated eyes 
were not significant. 


minute under all conditions of the experiment. 
The rates of flow were generally higher in the 
morning than the afternoon in both the treated 
eye and the fellow eye (Table 2), a difference 
that can be attributed to the diurnal variation of 
aqueous humor flow in humans. 

The permeability of the corneal endothelium 
to fluorescein was not significantly altered by 
prostaglandin F,,-1-isopropylester (Table 3), 
nor was there any evidence from polarization 
of fluorescence in the cornea or anterior cham- 


TABLE 3 
EFFECTS OF PROSTAGLANDIN F2,-1-ISOPROPYLESTER 
ON ENDOTHELIAL PERMEABILITY 
(CM/MIN x 10~4)* 


8 HOURS 
PRETREATMENT POSTTREATMENT 
DOSE MEAN S.D. MEAN S.D. 
1 ul (0.224 ug) 
Drug 14.7 2.6 12.9 2.6 
Placebo 14.1 2.3 14.0 2.9 
N= 19 N = 20 
2 pl (0.448 ug) 
Drug 14.4 2.4 13.6 3.6 
Placebo 14.4 2.5 13.4 2.7 
N= 19 N = 20 
5 wl (1.12 ug) 
Drug 14.4 2.3 GF 2.8 
Placebo 14.6 2.7 14.4* 3.0 
N= 17 N= 18 


“Difference between drug-treated and placebo-treated eyes 
was significant (P < .001) using two-tailed t-test. 


MORNING AFTERNOON AVERAGE 

(8 A.M—NOON) (NOON-8 P.M.) (8 A.M.-8 P.M.) 
DOSE MEAN S.D. MEAN S.D; MEAN S.D. 

1 ul (N = 20) 
Drug 3.56 0.96 4.00 0.72 3.78 0.84 
Placebo 3.69 0.68 3.94 063 3.82 0.66 

2 ul (N = 20) 
Drug 3.79 0.63 3.66 0.58 3.73 0.61 
Placebo 3.70 0.70 365 046 3.68 0.58 

5 ul (N = 18) 
Drug 3.57 0.58 3.99 0.48 3.78 0.53 
Placebo 3.52 0.62 3.91 0.66 3.72 0.64 


“Differences between drug-tested and placebo-treated eyes 
were not significant. 
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TABLE 4 
EFFECTS OF PROSTAGLANDIN F2,-1-ISOPROPYLESTER ON POLARIZATION OF FLUORESCENCE* 





PRETREATMENT POSTTREATMENT 
ANTERIOR ANTERIOR 
CORNEA CHAMBER CORNEA CHAMBER 
DOSE MEAN S.D. MEAN S.D. MEAN S.D. MEAN S.D. 
1 ul (N = 20) 
Drug 0.167 0.036 0.031 0.023 0.176 0.043 0.033 0.018 
Placebo 0.165 0.030 0.025 0.016 0.174 0.025 0.027 0.012 
2 ul (N = 20) 
Drug 0.154 0.022 0.023 0.016 0.175 0.023 0.019 0.011 
Placebo 0.157 0023 0.027 0.020 0.184 0.038 0.023 0.013 
5 ul (N = 18) 
Drug 0.171 0.023 0.026 0.014 0.188 0.022 0.026 0.015 
Placebo 0.172 0.026 0.028 0.017 0.189 0.021 0.026 0.012 





*Differences between drug-treated and placebo-treated eyes were not significant. 


ber that the drug had caused a breakdown of 
the blood-aqueous barrier (Table 4). In this 
experiment, polarization of fluorescence is 
used to measure any changes in the polariza- 
tion characteristics of the cornea or anterior 
chamber that would occur in response to the 
presence of additional proteins from break- 
down in the blood-aqueous barrier. 

Two subjects had moderate redness for sever- 
al hours and ocular discomfort after the 2-l 
dose. Otherwise, the drug was well tolerated. 
All subjects had conjunctival hyperemia that 
lasted one to several hours after instillation. 


Discussion 





This study confirms the observations of oth- 
ers! that low doses of topically applied prosta- 
glandin esters can reduce intraocular pressure. 
This pressure lowering effect must be the result 
of effects on outflow since we did not observe 
any decrease in the rate of clearance of fluores- 
cein. Since no significant changes in the rate of 
aqueous humor flow were noted, we calculated 
the statistical power of the experiment based on 
a previous study of 71 normal, untreated sub- 
jects, in whom the variance of our measure- 
ment technique was determined. In the present 
experiment where n = 20, the probability of 
detecting an 18% change in flow is 95%. There 
is a 50% chance that we would have detected 


changes in flow of approximately 10%. We be- 
lieve, as did Camras and associates? and Lee, 
Podos, and Severin,’ that prostaglandin Fz. has 
no clinically significant effect on aqueous 
humor flow and that its ocular pressure lower- 
ing effect must be mediated via the outflow 
system. 

Compared to the four major classes of thera- 
peutic ocular hypotensive agents currently 
used for the treatment of glaucoma— 
cholinergics, adrenergic agonists, adrenergic 
blockers, and carbonic anhydrase inhibitors— 
prostaglandin Fz% appears to have effects that 
are most similar to adrenergic agonists, such as 
epinephrine. First, epinephrine’s effect may be 
the result of endogenous prostaglandin re- 
lease.™?! Second, both epinephrine” and pros- 
taglandin F,,‘ are thought to enhance uveo- 
scleral outflow. However, ocular hypotensive 
response to prostaglandins may also be the 
result of unique mechanisms not shared by any 
currently used therapeutic agents. 
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OPHTHALMIC MINIATURE 
One case of acute and two cases of chronic glaucoma were treated by 
excisions of a portion of the iris in each eye. The acute case completely 
recovered with capillary hemorrhage; the two chronic cases are improving. 
In cases in which the operation has been successfully performed, the 
aqueous humour is not accumulated in the anterior chamber, but appears 
to escape through the wound as it is secreted. No active inflammatory 
symptoms have occurred after treatment as one would expect after so 


severe an operation. 


British Medical Journal, March 6, 1858, p. 181 





Response of Blood Flow to Warm and Cold in Normal and 


Low-Tension Glaucoma Patients 





S. M. Drance, M.D., G. R. Douglas, M.D., K. Wijsman, M. Schulzer, Ph.D; 
and R. J. Britton, M.D. 


We measured blood flow in the finger in 38 
control subjects with normal ocular findings 
without migraine, 13 control subjects with 
normal ocular findings with classic migraine, 
17 patients with low-tension glaucoma with 
classic migraine, and 29 patients with low- 
tension glaucoma without migraine. Three 
blood flow measurements were recorded: one 
at baseline, one after immersion in warm 
water (40 C), and one after ten seconds’ expo- 
sure to cold water (4 C). The mean baseline 
flow and the mean flow after exposure to cold 
was lower in patients with low-tension glauco- 
ma (P = .013 and P < .001, respectively). 


THE MECHANISM Of damage to the optic nerve 
in low-tension and chronic open-angle glauco- 
ma is unknown. Whether the damage is me- 
chanical as a result of intraocular pressure, 
ischemia, or both is unclear. The occurrence of 
low-tension glaucoma suggests that factors 
other than intraocular pressure may be respon- 
sible for some of the pathogenic events. In 1985 
Phelps and Corbett? found that 47% of their 
patients with low-tension glaucoma suffered 
from migraine. This suggested for the first time 
that vasospastic events might play a role in the 
progressive changes of the optic nerve head in 
low-tension glaucoma. Migraine is associated 
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with other vasospastic diseases, such as variant 
angina and Raynaud’s disease. Blood flow to 
tissues is known to depend on the pressure 
head (in the eye this is the difference between 
the vascular blood pressure and the intraocular 
pressure), blood viscosity, and the local resist- 
ance of the circulation determined principally 
by the diameter of the blood vessels. During 
increased metabolic demand, vasodilatation re- 
duces the resistance to flow. However, if vaso- 
dilatation does not occur or if blood vessels are 
in spasm, the tissue may become ischemic. 
Such an ischemia may be temporary. 

In 1986 Gasser and associates’ described an 
ocular vasospastic syndrome in which patients 
with unexplained scotomas producing visual 
loss had abnormal capillaroscopic responses to 
cold in the nail fold of the finger. The findings 
in some of these patients resembled findings in 
patients with low-tension glaucoma. Many of 
these patients also suffered from cold hands 
and their visual field defects became aggravat- 
ed by the immersion of a hand in cold water. 
The scotomas often improved after the ad- 
ministration of calcium channel blockers. In a 
more recent study, Guthauser, Flammer, and 
Mahler’? found statistically significant associa- 
tions between the capillaroscopic cold response 
and a history of cold hands and feet. The 
history of cold hands and feet was also related 
to the visual field change produced by the 
immersion of the hand in cold water. Addition- 
ally, the visual field deterioration was associat- 
ed with the abnormal digital responses to cold 
on capillaroscopy. In 1959 Fisher,’ in his study 
on extracranial cerebral vascular disease, found 
that migraine may have been the cause of 
transient monocular visual field loss in 24 of 
138 eyes. 

We studied the occurrence of vasospasm in 
the finger in a group of control subjects with 
normal eyes with and without classic migraine, 
and a group of patients with low-tension glau- 
coma with and without classic migraine. 
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Patients and Methods 





We examined 38 subjects who had normal 
ocular findings in both eyes without classic 
migraine and 13 subjects who had normal ocu- 
lar findings with classic migraine as well as 29 
patients with low-tension glaucoma without 
migraine and 17 patients with low-tension 
glaucoma with classic migraine. Low-tension 
glaucoma was defined as a characteristic optic 
nerve head change with classic visual field 
defects of the nerve fiber bundle type. Intraoc- 
ular pressure, including diurnal measure- 
ments, was no greater than 22 mm Hg. In all 
patients a probe of the laser Doppler flow meter 
was attached to the skin of the middle finger. A 
baseline flow in arbitrary flow units was record- 
ed until a steady baseline reading was achieved 
(Fig. 1). The hand was then immersed in warm 
water (40 C) for two minutes, wrapped in a 
towel, and the flow was monitored until a 
maximum flow was reached. The hand was 
then placed in ice cold (4 C) water for ten 
seconds, and the flow was monitored for the 
next several minutes. Blood pressure was also 
recorded. 

We found that most normal subjects without 
migraine had a warm hand and a correspond- 
ingly good baseline flow. They had little in- 
crease in flow after exposure to the warm 
water. They showed a decrease in flow during 
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Fig. 1 (Drance and associates). Tracing of total flow in an individual with normal ocular findings without 


and after a short exposure to cold, but the flow 
quickly returned to baseline (Fig. 1). In normal 
subjects with classic migraine, the baseline 
flow was low. In some of these subjects, expo- 
sure to warm water produced a large increase 
in flow and exposure to cold water caused a 
decrease in flow that persisted (Fig. 2). We 
called this the vasospastic response. Other nor- 
mal subjects with migraine had a good baseline 
flow with little vasodilatation in warm water, 
but a marked, persistent diminution in flow 
after exposure to cold (Fig. 3). 

Measurements of the baseline flow, the maxi- 
mum flow after immersion in warm water, and 
the flow after exposure to cold water as well as 
ratios of maximum flow over baseline flow and 
maximum flow over after-cold flows were avail- 
able for analysis. Analyses of the flows were 
performed on the raw data; however, the ratios 
were logarithmically transformed to reduce 
skewness and to stabilize the variances. Uni- 
variate analyses of variance and of covariance, 
and discriminant analyses were performed. 
The latter were performed to separate patients 
with normal ocular results with and without 
classic migraine from patients with low-tension 
glaucoma with and without migraine using 
both the transformed ratios of maximum flow 
over baseline flow and of maximum flow over 
after-cold flow. Discriminant analyses were 
also performed on the groups with respect 
to measurements of raw baseline flow, and 





classic migraine. The tracing shows a good normal baseline flow of 40 units and no increase in flow after 
immersion of the hand in warm water. There is a diminution of the flow after a ten-second exposure to cold, with 
a rapid recovery to baseline (blood pressure, 130/75 mm Hg). 
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Fig. 2 (Drance and associates). Tracing of flow in a patient with normal ocular findings with classic migraine. 
The baseline flow is low, with a great increase after immersion in warm water (blood pressure, 115/80 mm Hg). A 
marked diminution of flow occurred after exposure to cold, with no recovery (blood pressure, 114/85 mm Hg). 


flow after exposure to both warm and cold. 
The distributions of the raw ratios were also 
compared using nonparametric methods 
(Wilcoxon’s rank sum test). Thirty one of the 
normal and low-tension glaucoma patients 
were tested twice in order to assess the repro- 
ducibility of the measurements. The low base- 
line flow and the low after-cold flow readings 
were correctly reproduced 83% and 84% of the 
time, respectively. 





Results 





The mean age of the normal subjects was 
55.4 + 14.4 years, whereas patients in the 
low-tension glaucoma group had a mean age of 
63.88 + 12.5 years. This difference was statistically 
significant (P < .001). However, in the normal 
subjects, the baseline flow and the flows after 
warm and cold as well as their ratios were not 





Fig. 3 (Drance and associates). Tracing of flow in a patient with normal ocular findings without migraine 
showing good baseline flow followed by some increase in flow after immersion in warm water (blood pressure, 
128/95 mm Hg). There is a marked response to cold, with no recovery (blood pressure, 125/95 mm Hg). 


38 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1988 


i 


TABLE 1 
COMPARISON OF FLOW BETWEEN CONTROL 
SUBJECTS WITH AND WITHOUT MIGRAINE 
(ARBITRARY UNITS) 


-——„_„_—AAĀALİÏİÏMLďSÏãSãÏďãÃĒÏďŜĚĦďHKGR———— 


FLOW NO MIGRAINE MIGRAINE 
(MEAN + S.D.) (N = 38) (N = 13) P VALUE* 
Baseline flow 30:07 + 20.71 32.48 + 26.61 NS 
Flow after heat 66.56 + 16.15 80.00 + 12.56 .007 
Flow after cold 24.32 + 20.89 18.36 + 16.55 NS 


SIE SO 
*NS, not significant. 


related to age or to systemic blood pressure. 
Therefore, the observed differences in age were 
unlikely to affect the analyses. 

In the subjects with normal ocular findings, 
the mean baseline flow in subjects without 
migraine was not statistically different from 
those with classic migraine (Table 1). After 
immersion in warm water, however, subjects 
with migraine showed a significantly greater 
flow than those without migraine (P = .007). 
After exposure to cold, the subjects with mi- 
graine showed a lower mean flow than those 
without, but the difference was not statistically 
significant. 

The distributions of the maximal flow/after- 
cold flow ratios of seven or greater in the 
subjects with normal ocular findings without 
migraine were compared nonparametrically to 
those with classic migraine using the Wilcoxon 
two-sample rank sum test. Ten of 38 control 
subjects (26%) without migraine and eight of 13 
(64%) with classic migraine had a ratio of seven 
or more (P = .068). 

The mean baseline flow in patients with low- 
tension glaucoma without migraine was signifi- 
cantly lower than in subjects with normal eyes 
without migraine (P < .01) (Table 2). There was 
no statistically significant difference between 
these two groups in their mean response to 
warmth, but after exposure to cold the patients 
with low-tension glaucoma showed a signifi- 
cantly lower flow than the normal subjects (P < 
.001). The ratio of the maximum flow over flow 
after cold was also higher in the patients with 
low-tension glaucoma than in the normal sub- 
jects (P = .007). The mean of the ratio of the 
maximum flow over baseline flow was almost 
twice as high in the patients with low-tension 
glaucoma than in the normal subjects, but the 
difference was not statistically significant. 

The distributions of the maximum flow/after- 


TABLE 2 
COMPARISON OF FLOW BETWEEN CONTROL 
SUBJECTS WITHOUT MIGRAINE AND LOW-TENSION 
GLAUCOMA PATIENTS WITHOUT MIGRAINE 
(ARBITRARY UNITS) 





LOW-TENSION 
CONTROL GLAUCOMA 
SUBJECTS PATIENTS 
WITHOUT WITHOUT 
FLOW MIGRAINE MIGRAINE 
(MEAN + S.D.) (N = 38) (N = 29) P VALUE* 


36.07 + 20.71 22.70 + 21.82 013 
66.56 + 16.15 70.52 + 21.40 NS 


Baseline flow 
Flow after heat 


Flow after cold 24.32 + 20.89 8.02 + 5.98 <.001 

Flow after heat + 6.39 + 6.72 14.81 + 16.88 .007 
flow after cold 

Flow after heat + 468+ 7.43 8.09 + 7.93 NS 


baseline flow 
ey ee ee ee 


*NS, not significant. 


cold flow ratios in the normal subjects without 
migraine and those with low-tension glaucoma 
without migraine were compared nonpara- 
metrically using the Wilcoxon two-sample rank 
sum test. In 19 of 29 of patients (65%) with 
low-tension glaucoma and ten of 38 of normal 
subjects (26%) without migraine, this ratio was 
greater than or equal to seven (P < .0001). 

There was no significant difference in the 
distributions of the ratio between the patients 
with low-tension glaucoma without migraine 
and the normal subjects with migraine. 





Discussion 





The high prevalence of migraine among pa- 
tients with low-tension glaucoma reported by 
Phelps and Corbett’ suggested that vasospastic 
disease might account for the pathologic events 
at the optic nerve. We found that in nonglauco- 
matous subjects, 26% without migraine had a 
vasospastic response after exposure to cold, 
while 64% with classic migraine showed such a 
response. Of the patients with low-tension 
glaucoma without classic migraine, 65% 
showed a vasospastic response. This was simi- 
lar to the frequency noted in nonglaucomatous 
subjects with migraine. Gasser and associates,” 
in their study of the capillary circulation in the 
finger by means of capillaroscopy, also found 
that patients with vasospastic diseases of the 
eye had an abnormal response to cold. Their 
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patients often reported cold hands and feet, 
even in the summer, and had an abnormal 
capillaroscopic response to cold when visual 
acuity was measured while a limb was im- 
mersed in cold water. Guthauser, Flammer, 
and Mahler? further described patients with 
low-tension glaucoma in whom an abnormal 
capillaroscopic response was present in the 
absence of migraine and who responded favor- 
ably to treatment with calcium channel block- 
ers. 

Studies of the influence of vasospasm in 
some patients with low-tension glaucoma are 
necessary as are studies of the possible use of 
antivasospastic medication in these patients to 
determine if the disease process can be modi- 
fied. 
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OPHTHALMIC MINIATURE 

Both the blossoms and the fruit of the pomegranate tree (Punica grana- 
tum) were employed by various ancient Greco-Roman physicians in almost 
all diseases of the eye. Pliny, with characteristic inclination toward the 
wonderful, declares that if a person, who is wearing neither shoes, girdle, 
nor ring, plucks a pomegranate blossom with the thumb and fourth finger 
of the left hand, and then very gently, touches the flower to his wide-open 
eyes, then sticks it in his mouth, and without permitting the teeth to touch 
it, swallows it, he will be protected against all disease of the eye for a full 


year from that very moment. 


Casey A. Wood, editor, The American Encyclopedia and Dictionary of 


Ophthalmology 
Chicago, Cleveland Press, 1918 





The Lenz Microphthalmia Syndrome 





Elias I. Traboulsi, M.D., Widukind Lenz, M.D., Mario Gonzales-Ramos, M.D., 
Jacqueline Siegel, M.D., William G. Macrae, M.D., and Irene H. Maumenee, M.D. 


We examined two patients with the Lenz 
microphthalmia syndrome. When findings 
from these two patients and those from ten 
other patients in the literature were combined, 
the following abnormalities were observed: 
microphthalmos in all patients; developmen- 
tal retardation in 11 patients (92%); external 
ear abnormalities in ten patients (83%); micro- 
cephaly in ten patients (83%); blepharoptosis 
in nine patients (75%); skeletal anomalies (ex- 
cluding digital anomalies) in eight patients 
(67%); dental abnormalities of number and 
position in eight patients (67%); digital anom- 
alies in seven patients (58%); urogenital anom- 
alies in six patients (50%); and cleft lip and 
palate abnormalities in four patients (33%). 
Cardiac anomalies, imperforate anus, hearing 
loss, spastic diplegia, sacral pits, webbed 
neck, and abnormal dermatoglyphs were rare- 
ly seen. One of our two patients had a dislocat- 
ed lens and retinal detachment. 


AN X-LINKED MALFORMATION syndrome char- 
acterized by microphthalmia, mental retarda- 
tion, and aural, digital, skeletal, and urogenital 
anomalies was first described by Lenz in 1955.! 
Since then three additional pedigrees** and 
four isolated cases** have been reported. We 
examined two unrelated patients with this syn- 
drome as well as the postmortem findings on 
Lenz’s original patient. A review of published 
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cases provides data on the manifestations of 
this syndrome. 





Case Reports 





Case 1 

This boy was first seen at age 3 years. He was 
born at full term after an uncomplicated preg- 
nancy and normal vaginal delivery. Birth 
weight was 2,430 g. He was a poor feeder and 
was hospitalized for the first six weeks of life 
because of feeding difficulties. He sat at 6 
months, stood alone at 10 months, and walked 
at 20 months. His mental development was 
slightly subnormal at age 3 years. On physical 
examination at that time his head circumfer- 
ence, weight, and height were all below the 
fifth percentile. He had a long face, microph- 
thalmic eyes, and abnormal ears that were 
low set, posteriorly rotated, and had poorly 
developed antihelices (Fig. 1). His teeth were 





Fig. 1 (Traboulsi and associates). Patient 1. Note 
bilateral microphthalmos, more severe on the right, 
vertically shortened right palpebral fissure, and thin, 
anteverted ears. 
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widely interspaced and his palate was normal. 
No heart murmurs were heard and his genitalia 
were normal. The right hand was smaller than 
the left and had a hypoplastic thumb. There 
was medial clinodactyly of the left fourth and 
fifth toes. Ocular examination disclosed right 
blepharoptosis and bilateral colobomatous mi- 
crophthalmia, with corneal diameters of R.E.: 
5.5 mm and L.E.: 10 mm. Nystagmus was 
present and exact visual acuity could not 
be obtained. Ophthalmoscopic examination 
showed bilateral colobomata extending to the 
optic disks. At age 3 years, cycloplegic refrac- 
tion of the child’s left eye showed —7.00 +1.00 
x 90; refraction was not possible in the smaller, 
right eye. The patient’s mother is of German 
descent and had a number of similarly affected 
male relatives, none of whom were available 
for examination. Results of her physical and 
ocular examinations were unremarkable. 


Case 2 

This 5-month-old boy was born at full term to 
nonconsanguineous parents after an unevent- 
ful pregnancy and a normal vaginal delivery. 
He had multiple congenital anomalies, includ- 
ing bilateral microphthalmia and iris colo- 
bomata, external ear abnormalities, imperfor- 
ate anus, hypospadias, and finger and toe 
abnormalities (Figs. 2 and 3). The ears were 
cup-shaped, with a left preauricular tag. Audi- 
ologic examination done at age 14 months dem- 
onstrated a mild hearing loss (probably mixed 
conductive/neural), and the child was fitted 
with hearing aids, which improved his perfor- 
mance markedly. The right hand had four nor- 
mal digits and preaxial duplication of the 
thumb. In the left hand the thumb was partially 
duplicated. The right foot showed an append- 
age to the second toe and syndactyly of the 
third and fourth toes. There was syndactyly of 
the second and third left toes. Ophthalmologic 
examination showed relatively good fixation 
with either eye, despite nystagmus and a varia- 
ble esotropia. The height of the palpebral fis- 
sures measured 8 mm on the right and 4mm on 
the left. Vertical corneal diameters measured 11 
and 6 mm in the right and left eyes, respective- 
ly. There were typical colobomata of the iris 
and choroid in each eye. Cycloplegic retinosco- 
py showed —8.00 diopters over the coloboma 
and —3.50 diopters over the retina in the right 
eye and +7.50 diopters in the left eye. In the 
right fundus the coloboma involved the optic 
disk (Fig. 4). In the left eye there was a big 
excavation (posterior staphyloma) at the site of 





Fig. 2 (Traboulsi and associates). Patient 2. Bilater- 
al colobomatous microphthalmia. 


exit of the retinal blood vessels, with normal- 
appearing retina nasally and temporally above 
the coloboma. 

A karyotype was normal. Family history was 
noncontributory. Results of the mother’s phys- 
ical and ocular examinations were normal. 

The child was examined under anesthesia at 
the age of 12 months because of suspicion of a 
retinal detachment in the left eye. Findings in 
the right eye were unchanged. The left lens was 
subluxated inferiorly and a total retinal detach- 
ment with proliferative vitreoretinopathy was 
present (Fig. 5). The detachment was judged to 
be inoperable and no reattachment surgery was 
performed. 


Postmortem Findings on Lenz’s Original 
Patient 

This patient died of complications of uremia 
at age 28 years. Autopsy findings included 
bicuspid aortic valve with mild coarctation of 
the aorta; aplasia of the left kidney, ureter, and 
renal vessels; hydronephrosis of the right kid- 
ney with parenchymal atrophy; cryptorchid- 
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Fig. 3 (Traboulsi and associates). Patient 2. Com- 


posite figure showing right and left eyes, external 
ears, hands, and toes. 


ism; and spina bifida occulta. The physical and 
ocular findings were described in Lenz’s origi- 
nal publication.! 


Literature Review 

Table 1 summarizes the physical and ocular 
findings as well as pertinent family history and 
findings in the ten cases previously reported 
in the literature, and in the two cases report- 
ed here. We included only patients for whom 
adequate clinical information was available. 
The family studied by Ogunye, Murray, and 
Osgood is the same as that described by 
Hoefnagel, Keenan, and Allen.? The family 
described by Dinno and associates! as having 
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Fig. 4 (Traboulsi and associates). Right fundus, 
Patient 2. Note large chorioretinal coloboma involv- 
ing the optic nerve head. 


a new hereditary syndrome probably has the 
Lenz syndrome, as does the family described 
by Goldberg and McKusick.’ The available clin- 
ical information on the family described by 
Cuendet" is not sufficient to permit its inclu- 





Fig. 5 (Traboulsi and associates). Left eye, Patient 
2. Note iris coloboma, subluxated lens, and retinal 
detachment. 
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TABLE 1 
ABNORMALITIES IN 12 PATIENTS WITH THE LENZ MICROPHTHALMIA SYNDROME* 


MICROPH- BLEPHARO- MICRO- RETAR- EAR ABNOR- CLEFT LIP/ 


STUDY THALMOS PTOSIS CEPHALY DATION MALITIES 
Lenz' 
Proband Yes NA NA NA Yes 
Hoefnagel, 
Keenan, and 
Allen? 
Proband Yes Yes Yes Yes Yes 
Goldberg 
and McKusick? 
Proband Yes Yes Yes Yes NA 
Ill-4 Yes Yes Yes Yes No 
Ill-8 Yes Yes Yes Yes Yes 
Dinno and 
associates‘ 
Proband Yes Yes Yes Yes Yes 
Hermann 
and Opitz® 
Proband Yes No Yes Yes Yes 
Baraitser, 
Winter, and 
Taylor® 
Proband Yes Yes Yes Yes Yes 
Glanz and 
associates’ 
Proband Yes Yes Yes Yes Yes 
Pallota® 
Proband Yes No Yes Yes Yes 
Present study 
Case 1 Yes Yes Yes Yes Yes 
Case 2 Yes Yes No Yes Yes 


i 


*NA, information not available. 


sion in Table 1; additionally, patients in that 
family had cataracts, a finding that has not 
been observed in patients with more definite 
Lenz syndrome. 





Discussion 





The differential diagnosis of microphthal- 
mia combined with digital, skeletal, and other 
congenital anomalies includes trisomy 13, 
Meckel syndrome, focal dermal hypoplasia 
(Goltz syndrome), Waardenburg’s recessive 
anophthalmia syndrome," oculodento-osseous 
dysplasia,” and the cerebro-oculofacial syn- 
drome.” 

X-linked diseases featuring microphthalmia 
include the Lenz microphthalmia syndrome, 


DENTAL SKELETAL DIGITAL UROGENITAL OTHER FAMILY 


PALATE ANOMALIES ANOMALIES ANOMALIES ANOMALIES ANOMALIES HISTORY 
No Yes Yes Yes Yes Yes Yes 
No Yes No No Yes No Yes 
No No Yes No No No Yes 
No No Yes No No No Yes 
No No Yes No No No Yes 
No Yes Yes Yes NA No Yes 
Yes Yes Yes Yes Yes No No 
Yes Yes Yes No No No No 
Yes Yes No Yes Yes Yes No 
Yes Yes Yes Yes Yes Yes No 
No Yes No Yes No No Yes 
No No No Yes Yes Yes No 


focal dermal hypoplasia (Goltz syndrome), and 
Norrie’s disease.” Goltz syndrome is character- 
ized by linear regions of dermal atrophy that 
become progressively hyperpigmented, colo- 
bomatous microphthalmia, mucous membrane 
papillomas, and digital anomalies in the form 
of syndactyly, polydactyly, or oligodactyly; it is 
probably X-linked dominant and lethal in 
males. In Norrie’s disease there is no true 
microphthalmia, but rather phthisis bulbi that 
develops secondary to chronic retinal nonat- 
tachment and retinal dysplasia. Twenty-five 
percent of these individuals are mentally re- 
tarded, and the disease can be confused with 
the Lenz microphthalmia syndrome if patients 
are first seen in their teens or 20s. 
Colobomatous microphthalmia is also seen in 
the association characterized by coloboma; 
heart disease; atresia choanae; retarded growth 
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and development or central nervous system 
anomalies, or both; genital anomalies or hypo- 
gonadism, or both; and ear anomalies or deaf- 
ness, or both (CHARGE association). None of 
our patients had choanal atresia or congenital 
heart disease, and digital anomalies are not 
characteristic of this association. The CHARGE 
association probably encompasses a Clinically 
and genetically heterogeneous group of pa- 
tients with microphthalmia and other congeni- 
tal malformations. It is probably the most diffi- 
cult entity to differentiate from the Lenz 
syndrome. Colobomatous microphthalmia and 
anal atresia are seen in the cat-eye syndrome"; 
however, patients with that syndrome do not 
have digital anomalies and most patients have 
an extra short acrocentric chromosome; our 
Patient 2 had a normal karyotype and severe 
malformations of the fingers and toes. 

From the 12 cases that we included in Table 1 
and the family studies in the three familial 
reports, it appears that the syndrome is inherit- 
ed in an X-linked recessive fashion. There may 
be other affected maternal male relatives of our 
Patient 1, but they were not available for direct 
examination. There is variable manifestation of 
the different clinical traits in the Lenz syn- 
drome.’ Microphthalmos can range from mild, 
as in our Patient 1, to complete absence of the 
globe or anophthalmos, as in the cases reported 
by Hoefnagel, Keenan, and Allen.* The mi- 
crophthalmos can be colobomatous (eight of 12 
cases) or noncolobomatous (two of 12 cases) 
and is usually bilateral and asymmetric. Bleph- 
aroptosis was seen in nine patients (75%) and 
may not be related to the underlying small size 
of the globe; in several of the reported cases 
there was absence or attenuation of the eyelid 
fold. Additionally, the eyelid fissure may be 
shortened horizontally, and epicanthal folds 
may be present. To the best of our knowledge, 
our Patient 2 is the first patient with the Lenz 
syndrome to have had a documented retinal 
detachment and lens subluxation in the ab- 
sence of a history of trauma or child abuse. 
Retinal detachment has been reported in eyes 
with chorioretinal colobomas and is thought to 
be the result of retinal breaks in the thinned 
junction between colobomatous and noncolo- 
bomatous areas." 

External ear abnormalities, present in ten 
patients (83%), characteristically took the form 
of hypoplasia of the antihelices and thinning 
and protrusion of the earlobes from the head; 
however, the ears may be hypoplastic, as in our 
Patient 2. Hearing impairment, as in our Pa- 


tient 2, has not been previously reported, but 
most patients who have been described have 
not undergone audiologic examination. A 
high-arched palate or a cleft lip and palate was 
present in four patients. Dental anomalies, 
such as crowded teeth and widely spaced teeth, 
were seen in eight patients, as opposed to 
abnormal enamel formation in oculodento- 
digital dysplasia,” and the peg-shaped and 
small teeth in Goltz syndrome. 

Skeletal anomalies (excluding digital anoma- 
lies) were seen in eight patients and were most 
prominent in the thoracic cage and spine. Slop- 
ing shoulders, barrel-chest, kyphoscoliosis, or 
gibbus deformities may be present. Thinning of 
the lateral third of the clavicle is a particular 
feature in some patients. Microcephaly was 
present in ten patients (83%). Developmental 
retardation seemed to be a universal finding 
and varied from mild to profound. Digital 
anomalies were present in seven of the 12 
patients (58%), and were absent in the families 
described by Hoefnagel, Keenan, and Allen’ 
and Goldberg and McKusick,’ and in the pa- 
tient described by Baraitser, Winter, and 
Taylor.® Syndactyly, clinodactyly, camptodac- 
tyly, and anomalies of the thumb (duplication 
or hypoplasia) can be seen. In Lenz’s original 
report, the proband had clinodactyly and an 
affected relative had duplication of the thumb, 
indicating that both types of anomalies can 
coexist in the same family. Some patients may 
have a combination of the various digital anom- 
alies. Both fingers and toes may be abnormal. 
Clinically evident congenital heart disease is 
not a feature of the syndrome; the only cardiac 
abnormality noted in this group of patients was 
mitral valve prolapse in the patient described 
by Pallota. However, the autopsy on Lenz’s 
Original patient disclosed a bicuspid aortic 
valve and mild coarctation of the aorta. Uro- 
genital anomalies in the form of cryptorchid- 
ism, renal hypoplasia, and renal aplasia were 
present in six patients; however, radiologic 
examination of the urinary system has not been 
performed on all patients and this figure may 
be an underestimate. Occasional findings in- 
clude imperforate anus and hearing loss (Pa- 
tient 2), spastic diplegia, sacral pits, webbed 
neck, and abnormal dermatoglyphs. Chromo- 
somal studies have been performed in five of 
the 12 patients and the results were normal. 
Carrier mothers may have digital anomalies, +!" 
microcephaly,’ and short stature. 

The prominent features of the Lenz dys- 
morphogenetic syndrome are X-linked in- 
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TABLE 2 


FREQUENCY OF MAJOR ABNORMALITIES IN 12 
PATIENTS WITH THE LENZ MICROPHTHALMIA 








SYNDROME 
FREQUENCY 
ABNORMALITY NO. (%) 
Microphthalmia 12 (100) 
Retardation 11 (92) 
Ear abnormalities 10 (83) 
Microcephaly 10 (83) 
Blepharoptosis 9 (75) 


Skeletal anomalies 8 (67) 
Dental anomalies 8 (67) 
Digital anomalies E (58) 
Urogenital anomalies 6 (50) 
Cleft lip/palate 4 (33) 
Other Rare 





heritance, microphthalmos, external ear ab- 
normalities, microcephaly, developmental 
retardation, dental anomalies, digital anoma- 
lies, other skeletal malformations, and urogeni- 
tal abnormalities (Table 2). Less common 
findings include cleft lip and palate abnormali- 
ties, hearing loss, congenital heart disease, and 
other rarer findings. The diagnosis should be 
suspected in male infants with microphthalmos 
and multiple congenital abnormalities, espe- 
cially digital malformations which help differ- 
entiate the Lenz syndrome from other disease 
entities featuring microphthalmia. 
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Cosegregation of X-Linked Retinitis Pigmentosa and 


Hemophilia A 





Yaron S. Rabinowitz, M.D., Roger L. Ladda, M.D., Joseph W. Sassani, M.D., 
and M. Elaine Eyster, M.D. 


We examined a family pedigree in which 
retinitis pigmentosa and hemophilia A were 
inherited in an X-linked manner. Six female 
carriers were identified by electroretinogra- 
phy. Results of ophthalmoscopic examination 
were normal in two women, while four dis- 
played marked variability in phenotypic ex- 
pression. Six of seven males identified with 
retinitis pigmentosa had hemophilia A. One 
asymptomatic boy had a markedly abnormal 
electroretinogram despite normal ophthalmo- 
scopic examination. Pedigree analysis showed 
a high recombination rate, which would be 
expected as these two genes are known to be at 
opposite arms of the X chromosome. 


X-LINKED RETINITIS PIGMENTOSA is a rapidly 
progressive variant of retinitis pigmentosa in 
which young males may be severely affected 
early in life. Recognition of the carrier state in 
“silent” female relatives is critical to the diag- 
nosis. The heterozygous carrier may be asymp- 
tomatic with good visual acuity, have normal 
dark adaptation thresholds, and have full visu- 
al fields, which compounds the difficulty in 
making the diagnosis.'’ The presence of a cy- 
lindrical refractive error of +1.50 diopter or 
greater in at-risk females may suggest the carri- 
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er state.” Indirect ophthalmoscopy may dis- 
close features suggestive of the carrier state, 
such as isolated patches of bone spicules, sub- 
tle retinal pigment epithelial changes accompa- 
nied by corresponding visual field defects, ora 
tapetal-like reflex in the macula or perima- 
cula. The electroretinogram is an essential 
diagnostic tool in the detection of X-linked 
retinitis pigmentosa carriers, particularly in 
carriers who have little or no detectable fundus 
abnormality. Berson, Rosen, and Simonoff"! 
showed that 96% of obligate X-linked retinitis 
pigmentosa carriers had a reduced amplitude 
to white light or delay in cone b-wave implicit 
times when full-field electroretinograms were 
performed on patients dark-adapted for 45 
minutes. Using similar techniques, Fishman, 
Weinberg, and McMahon! were able to detect 
86% of the carriers in their series. 

Recently, it has been shown that individuals 
with X-linked retinitis pigmentosa demonstrat- 
ing polymorphism with respect to locus L1.28 
can be detected by linkage analysis with 86% 
confidence." This approaches the diagnostic 
accuracy reported for the electroretinogram in 
all families. Current research is aimed at defin- 
ing a marker that would detect 100% of individ- 
uals at risk in all families with X-linked retinitis 
pigmentosa. Further linkage analysis on suit- 
able families needs to be performed to achieve 
this goal. This family with hemophilia A and 
X-linked retinitis pigmentosa presents an op- 
portunity to perform such analyses. 





Patients and Methods 





The propositus, a 6-year-old boy (A-IV-8), 
with mild hemophilia A (factor VIII level of 
14%), was referred to the Ophthalmology Clin- 
ic because of night blindness. A family pedi- 
gree was constructed from the information 
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given by his mother, family members, and 
various physicians involved in the care of the 
family and from information obtained from the 
Hemophilia Clinic at our institution. Informed 
consent was obtained and family members 
were brought to the clinic for extensive exami- 
nation. This included a thorough history and 
medical and ocular examinations, including 
best corrected visual acuity, cycloplegic refrac- 
tion and retinoscopy, visual fields using Gold- 
mann perimeter size V-4E white target and 
smaller targets, and dilated direct and indirect 
ophthalmoscopy. The following features were 
recorded: presence or absence of a tapetal re- 
flex, irregularity of the fundus background 
caused by retinal pigment epithelial changes, 
and the presence or absence of pigment migra- 
tion into the retina. Fundus photographs were 
obtained in all patients. 

Binocular full-field electroretinograms were 
recorded after pupillary dilatation with tropica- 
mide 1% and phenylephrine 2.5%, followed by 
dark adaptation for 45 minutes. The right ear 
electrode was used as a reference. The elec- 
trode leads were connected to an amplifier 
module and the amplifier was connected to a 
clinical averager. A stimulator was used to 
separate the rod and cone components. The 
stimulator contained a xenon flash tube with an 
energy output of 0.16 to 0.22 joules/flash. Sin- 
gle flashes of short wavelength, blue light, and 
low- and high-intensity white light were pre- 
sented at two-second intervals. The photopic 
flicker was recorded at 30 Hz. The blue light 
elicits a rod-isolated response, the white light 
(dark adapted) elicits a mixed cone-rod re- 
sponse, and the white 30-Hz flicker elicits a 
cone-isolated response. The analysis time was 
200 msec. Six repetitions were recorded for 
flicker. The stimulus rate was 0.9 per second 
and 30.9 per second for flicker; duration was 
100 psec. Background illumination for dark- 
and light-adapted states was 0 and 10 foot- 
lamberts, respectively. The strobe intensity 
was 0.25 log unit (0.24 foot-lambert second) for 
blue and low-intensity white light and 1.25 log 
units (1.84 foot-lambert seconds) for high- 
intensity white light and flicker. Band pass 
filter was set at 1 to 1,500 Hz. Normal values for 
b-wave amplitude were 80 to 125 pV for dark- 
adapted blue light, 200 to 350 pV for dark- 
adapted high-intensity white light, and 50 to 
125 pV for 30-Hz flicker. These low normal 
values compared to other reports in the litera- 
ture reflect the low intensity of the light flash 
stimulus. Normal values for the b-wave implic- 


it times (using the 30-Hz flicker) were 30 to 36 
msec. 

Factor VIII assays were performed by a one- 
stage assay based on the partial thromboplastin 
time as previously described." Normal factor 
VIII levels for our laboratory were 50% to 150%. 

Chromosomal analyses on several affected 
males and several females were performed 
using standard G-banding and Q-banding tech- 
niques on extended chromosomes to search for 
evidence of a familial X chromosome abnormal- 
iy. 

Peripheral blood for linkage analysis was 
obtained on all patients examined. The T-cell 
subpopulation was separated according to 
techniques recorded by Bloom and David” and 
infected with the Epstein-Barr virus prepared 
QIMR line as described by Marks, Dikinson, 
and Pope, and subcultures were frozen and 
stored for linkage studies. 





Results 





The family pedigree is shown in Figure 1 and 
the clinical features of the family members are 
summarized in Tables 1 and 2. Subject A-II-7, a 
76-year-old man, the grandfather of the pro- 
positus, was thoroughly examined just before 
his death. There was no history of night blind- 
ness or visual disturbance on his side of the 
family (pedigree branches A and C). His visual 
acuity was 20/50, compatible with nuclear scle- 
rosis. Results of ophthalmoscopy and electro- 
retinography were normal. He had mild hemo- 
philia with low factor VIII level (12.6%). Other 
family members in this generation who had 
hemophilia included two brothers (A-II-5 and 
A-II-6), and a maternal uncle (C-I-2), who had 
three affected grandsons (C-III-1, C-II-2, and 
C-III-3). 

The maternal grandmother of the propositus 
(B-II-1) died at age 54 years. She was not exam- 
ined. Her brother (B-II-3) was examined and 
found to have no visual deficit, nor did he recall 
night blindness or hemophilia on his side of the 
family. 

In generation III of pedigree branches A and 
B, the two male subjects (A-IH-2 and A-ILI-7) 
were not examined. Neither they nor their 
offspring had symptoms of hemophilia or night 
blindness. The five females in this generation 
were all carriers of X-linked retinitis pigmento- 
sa and hemophilia A. Subjects A-III-1 and 
A-III-6 were obligate carriers of X-linked retini- 
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Fig. 1 (Rabinowitz and associates). X-linked retinitis pigmentosa and hemophilia A family pedigree. 


tis pigmentosa, as they had affected offspring. 
Subjects A-III-3, A-III-4, and A-III-5 were iden- 
tified as carriers of X-linked retinitis pigmento- 
sa by electroretinography (Fig. 2). Ophthalmo- 
scopic changes in Subjects A-III-3 and A-III-4 
are shown in Figures 3 and 4. Subject A-III-5 
was asymptomatic, with normal fundus 
findings, but had reduced b-wave amplitudes 
to blue and high-intensity white light stimuli in 
both eyes. Her best corrected visual acuity was 
20/20 with a correction of R.E.: —3.00 +0.50 x 
105 and L.E.: —3.00 +0.25 x 150. 

Of the 12 females in generation A-IV, two 
carriers for X-linked retinitis pigmentosa were 
identified. Subject A-IV-1 (Fig. 5) is an obligate 
carrier for both X-linked retinitis pigmentosa 


and hemophilia, as her son has inherited both 
of these traits and her daughter has inherited at 
least one of them. Her electroretinographic 
findings confirm her carrier status for X-linked 
retinitis pigmentosa. Subject A-IV-17 was iden- 
tified as a carrier by electroretinogram testing 
only, and Subject A-IV-3 has a history of nycta- 
lopia and would require a more thorough exam- 
ination to confirm the presence of retinitis pig- 
mentosa. Subject A-IV-17 had normal visual 
acuity, with a correction of R.E.: —3.25 +1.75 x 
180 and L.E.: —2.50 +1.75 x 180. Subjects 
A-IV-9, A-IV-28, and A-IV-29 were not exam- 
ined. Of the 15 males in this generation, five 
had X-linked retinitis pigmentosa and hemo- 
philia A (A-IV-8, A-IV-20, A-IV-25, A-IV-26, 
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TABLE 1 
X-LINKED RETINITIS PIGMENTOSA CARRIERS DISPLAYING INTRAFAMILIAL VARIABILIT Y* 
BEST 
AGE AT CORRECTED 
PEDIGREE DIAGNOSIS VISUAL REFRACTIVE VISUAL OPHTHALMOSCOPIC ELECTRORETINOGRAM 
NO. (YRS) ACUITY ERROR FIELDS FINDINGS B-WAVE AMPLITUDE 
A-lll-3 52 R.E.: 20/20 —0.75 sph Depressed Retinal pigment Below normal 
L.E.: 20/20 -—1.50 +0.50 x 90 superiorly epithelial degeneration 
inferiorly 
A-lll-4 47 R.E.: 20/20 —1.25 sph Normal Bone spicules along Reduced 50% 
L.E::20¥50:. —1.25 +3.25 x 90 inferior arcades with 
attenuated arterioles 
in the right eye, left 
eye normal 
A-IV-1 38 R.E.: 20/20 —12.00 +1.50 x 100 Depression Anomalous optic disks, Reduced > 50% 
L.E.: 20/20 —11:00 +2.00 x 80 corresponding to bone spicule 
bone spicule formation below 
pattern inferior arcades 
A-V-2 18 R.E.: 20/20 -—6.50 +0.50 x 90 Normal Pigment in the vitreous, Reduced > 50% 
L.6.: 26420 —7.25 +225 x 90 anomalous optic 


disks, areas of salt 
and pepper 
appearance to fundi 


*Tapetal reflex was absent in all patients. No patient had cataracts of any type. Patients A-III-3 and A-Ill-4 had minimal subjective night 
blindness. All patients were obligate hemophilia carriers, except patient A-V-2, who has not been tested. 


and A-IV-27), and only one (A-IV-19) had X- 
linked retinitis pigmentosa only (Fig. 1). Their 
clinical findings are described in Table 2. 
Three asymptomatic males, Subjects A-IV-14, 
A-IV-22, and A-IV-23, had hemophilia A only, 
with normal findings on ocular examination. 
Subjects A-IV-2, A-IV-4, A-IV-10, and A-IV-11 
were not examined and were presumed normal 
by history only. Subject A-IV-4 is at risk for 
being affected with hemophilia and needs to be 
tested. 

In generation A-V, Subject A-V-1 had hemo- 
philia and X-linked retinitis pigmentosa and 
Subject A-V-2 was identified as a carrier of 
X-linked retinitis pigmentosa by electroretino- 
graphy (Tables 1 and 2, Fig. 6). Subject A-V-10 
was normal; Subject A-V-15 had hemophilia A 
only. Other members of this generation have 
not yet been tested. Results of electroretinogra- 
phy of the heterozygous females tested are 
shown in Table 3. In Subject A-IV-3 we were 
unable to record cone b-wave amplitudes and 
implicit times because of technical difficulties. 
Sample electroretinograms of three carriers, 
Subjects A-III-3, A-III-4, and A-V-2, are shown 
in Figure 2. Sample electroretinograms of two 


affected males, Subjects A-V-1 and A-IV-25, are 
shown in Figure 7. Visual fields are described 
with clinical findings in Tables 1 and 2. 

Chromosomal analysis on all patients tested 
showed no evidence of X chromosome abnor- 
mality. 


Discussion 


We were able to diagnose X-linked retinitis 
pigmentosa in this family through the detec- 
tion of heterozygous carriers by indirect oph- 
thalmoscopy and electroretinography. These 
observations allowed for the construction of an 
accurate family pedigree that clearly showed 
the absence of father-to-son transmission and 
the identification of carrier females. The pedi- 
gree supported an X-linked recessive mode of 
inheritance. 

X-linked disease was further confirmed by 
the finding that only male subjects were severe- 
ly affected with retinitis pigmentosa. Six men 
had findings typical of X-linked disease, in- 
cluding night blindness before 20 years of age, 
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TABLE 2 
X-LINKED RETINITIS PIGMENTOSA AND HEMOPHILIA A (AFFECTED MALES) 





AGE AT FACTOR 
DIAG- BEST SUBJEC- OPHTHAL- Vill 
PEDIGREE NOSIS CORRECTED REFRACTIVE VISUAL ELECTRO- TIVE NIGHT MOSCOPIC LEVEL’ 
NO. (YRS) VISUAL ACUITY ERROR FIELD RETINOGRAM BLINDNESS FINDINGS (%) 
A-VI-8* 6 R.E.: 20/100 —3.50 +1.00 x 135 Not Extinguished Present Hypopigmented 14 
L.E.: 20/100 —4.00 +1.00 x 15 examined bilaterally fundus with 
pigment 
migration in 
midperiphery 
A-V-19 27 R.E.: 20/50 —12.25 +4.00 x 99 Constricted Marked Present Pale optic disks, 200 
L.E.: 20/70 —11.24 +3.25 x 80 to 10 deg reduction narrowing of 
central island arterioles, and 
bone spicules in 
midperiphery 
A-|V-20 13 R.E.: 20/30 -3.00 +0.50 x 130 Constricted Not Present Cells in anterior 14 
L.E.: 20/30 -3.00 +0.50 x 50 to 10 deg examined vitreous, bone 
central field spicules in 
midperiphery, 
halo around 
maculae 
A-IV-25 21 R.E.: 20/30 -2.25 +0.75 x 140 Ring R.E.: depressed, Present Early posterior 12 
L.E.: 20/30 -3.00 +1.00 x 55 scotomata L.E.: flat subcapsular 
cataracts, pale 
optic disks, bone 
spicules in 
midperiphery 
A-|V-26 16 R.E.: 20/30 -1.25 +0.75 x 140 Marked Not examined Absent Vitreous band, 13 
L-E.. 20/30 —1.50 +2.25 x 95 contraction gliosis of optic 
with ring disks, mid- 
scotomata peripheral bone 
spicules, beaten 
copper 
appearance to 
maculae 
A-|V-27 9 R.E.: 20/30 -2.75 +0.50 x 180 Minimal Not examined Present Pigment in vitreous, 9 
L.E.: 20/30 —4.00 sph constriction midperipheral 
with annular bone spicules, 
scotomata beaten copper 
appearance to 
maculae 
A-V-1 14 R.E.: 20/30 -—0.50 +0.50 x 90 Marked constriction Depressed by 75% Absent Lens, disks, fundi 13 
L.E- 20/30 -0.50 +0.75 x 90 normal 
*Propositus. 


‘Normal level, 50% to 150%. 


early decrease in visual acuity, and myopic 
astigmatism.” Although their fundi dis- 
played marked variation in expression, most 
had characteristics typical of retinitis pigmen- 
tosa. Establishing an X-linked mode of inheri- 
tance was critical for providing a prognosis for 


these subjects. X-linked retinitis pigmentosa is 
rapidly progressive, with visual acuity drop- 
ping to 20/200 by age 30 years and possible 
blindness by age 40 years.” 

The importance of performing electroretino- 
grams on young, asymptomatic, at-risk males 
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40 msec 

Fig. 2 (Rabinowitz and associates). Electroretino- 
gram responses for a normal subject (top tracing) 
and three female carriers for X-linked retinitis pig- 
mentosa, which illustrate depression of b-wave am- 
plitudes. Corneal positivity is an upward deflection. 
Responses were obtained after 45 minutes of dark 
adaptation to single flashes of blue light (left column) 
and white light (middle column). Responses (right 
column) were obtained to 30-cps white light. Second 
tracing from top, Subject A-III-3; second tracing from 
bottom, Subject A-III-4; and bottom tracing, Subject 
A-V-2. 


is illustrated by our findings in Subject A-V-1, a 
14-year-old boy, who had bilaterally severely 
depressed electroretinograms in the absence of 
any symptoms. In families with retinitis pig- 
mentosa, children or grandchildren of affected 
patients have been detected on the basis of 
reduced and delayed electroretinograms as 
early as 1 or 2 years of age. Electroretinograms 
can be used not only to identify which patients 
are affected, but also to establish which pa- 
tients are normal. Berson” reported that pa- 
tients 6 years of age or older with normal cone 
and rod amplitudes and normal cone and rod 
b-wave implicit times will not develop primary 
retinitis pigmentosa later in life. 

Presence of a refractive cylinder of +1.50 
diopter or greater in one eye was noted in four 
of six carriers in this family. Fishman, 
Weinberg, and McMahon’ found similar chang- 
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es in 78% of their patients and suggested that 
such a finding appreciably enhances the index 
of suspicion of the carrier state of X-linked 
retinitis pigmentosa. 

Four of the six carriers had fundus findings 
consistent with the carrier state on indirect 
ophthalmoscopy. Subject A-III-3 had findings 
similar to those described by Bird‘ and Jay and 
Bird.’ These included a subtle retinal pigment 
epithelial disturbance in the periphery inferior- 
ly, with corresponding superior visual field 
depression. Two carriers had normal-appearing 
fundi and were designated as carriers on the 
basis of the electroretinographic findings 
alone. However, there may be up toa 14% error 
rate in detecting carriers by electroretinogra- 
phy only." 

The marked variability with respect to phe- 
notypic expression of the X-linked heterozy- 
gote noted in our patients has been described 
previously.’ Partial manifestation in female 
carriers, resulting in wide intrafamilial varia- 
tion in this family, is best explained by the 
Lyon hypothesis”: early and random inactiva- 
tion of one X chromosome leading to unmod- 
ified expression of the X-linked retinitis pig- 
mentosa allele in a proportion of retinal cells. 

There is also well-accepted interfamilial vari- 
ation in heterozygous females. X-linked retini- 
tis pigmentosa is thought to occur in three 
clinically distinguishable variants: the classic 
form, a type known as choroidoretinal dystro- 
phy, and a variant form with a golden metallic 
or “tapetal” reflex in the heterozygous individ- 
ual.*** Controversy exists as to whether these 
phenotypic differences are the result of clinical 
variability in disease expression, heterogeneity 
in disease alleles at a single locus, or a multipli- 
city of loci for X-linked retinitis pigmentosa. 
Nussbaum and associates” studied a family in 
which heterozygous carriers demonstrated a 
tapetal-like reflex or “metallic sheen.” They 
presented evidence which suggested that there 
may be a different locus distal to L1.28 on the 
short arm of the X chromosome for this particu- 
lar variant. Our family does not fall into this 
category, as we were unable to document a 
tapetal reflex in any of the female carriers. 

The depressed b-wave to high-intensity 
white stimulus on electroretinography was 
noted in all six carriers identified, making this 
the most consistent abnormal finding. Cone 
b-wave implicit times to a 30-Hz flicker stimu- 
lus was delayed in two patients who also had 
depressed b-wave amplitudes. Asymmetry of 
electroretinogram amplitudes between the two 
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Fig. 3 (Rabinowitz and associates). Left eye, Subject A-III-3, a 52-year-old female carrier. Left, Fundus 
illustration. Right, Note peripheral degenerative changes in the far periphery inferiorly. She had corresponding 
superior visual field defects. 


eyes and lack of correlation with fundus implicit time to a 30-Hz flicker stimulus as an 
findings emphasizes the need to test both eyes isolated abnormality, with normal cone and rod 
when examining a suspected carrier. We did amplitudes, as noted by Berson, Rosen, and 
not find any carriers who had a prolonged cone Simonoff" in a few of their carriers. 





Fig. 4 (Rabinowitz and associates). Right eye, Subject A-III-4, a 47-year-old female carrier. Left, Fundus 
illustration. Right, Note bone spicules in the inferonasal periphery. Electroretinogram b-wave amplitude was 
depressed. 
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Fig. 5 (Rabinowitz and associates). Right eye, Subject A-IV-1, a 38 year-old asymptomatic female carrier. Left, 
Fundus illustration. Right, Note bone spicules inferior to the inferotemporal arcades. 


Pedigree analysis—The gene for hemophilia 
A in this family can be traced back to the 
obligate carrier, Subject A-I-1. She had three 
affected sons, including Subject A-II-7, the 
grandfather of the propositus. The gene for 


X-linked retinitis pigmentosa was traced back 
to Subject B-II-1, the wife of A-II-7. Her lack of 
symptoms and subsequent family history are 
consistent with the carrier state for retinitis 
pigmentosa. All five daughters of this couple in 





Fig. 6 (Rabinowitz and associates). Right eye of Subject A-V-2, an 18-year-old asymptomatic female carrier. 
Left, Fundus illustration. Right, Note scattered areas of salt and pepper appearance in the midperiphery 
accompanied by pigment throughout the vitreous. 
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TABLE 3 
RESULTS OF ELECTRORETINOGRAM TO DETECT X-LINKED RETINITIS PIGMENTOSA HETEROZYGOUS CARRIERS 


aaaea 


ELECTRORETINOGRAMS 
RIGHT EYE LEFT EYE 
, WHITE IMPLICIT WHITE IMPLICIT 
PEDIGREE AGE a ET BLUE WHITE 30 Hz TIMES BLUE WHITE 30 Hz TIMES 
NO. (YRS) R.E. L.E. (uv) (uv) (av) (MSEC) (uv) (uv) (uv) (MSEC) 

Carriers Detected 

A-IIl-3 52 PD PD 80 156 104 38 70 156 100 36 

A-Ill-4 47 B N 48 118 72 34 52 147 80 34 

A-IIl-5 54 N N 64 92 T2 32 68 64 68 32 

A-IV-1 38 B B 62 116 — — 42 116 — — 

A-IV-17 28 N N 76 128 84 34 76 128 80 34 

A-V-2 18 SP SP 36 104 32 42 32 100 32 40 
Normal Females 

A-|V-7 28 N N 156 336 80 32 124 332 88 32 

A-IV-15 27 N N 128 246 56 30 136 246 60 30 

A-IV-16 13 N N 148 256 80 32 148 256 80 32 

A-IV-18 27 N N 96 232 88 34 104 232 88 34 


“PD, peripheral degeneration; B, bone spicules; N, normal; SP, salt and pepper appearance. 


generation A-III are obligate carriers of hemo- 
philia A, and it is remarkable that each also 
inherited the X chromosome for X-linked retini- 
tis pigmentosa from their mother (B-II-1) (prob- 
ability, 1/2°). 

The five male subjects in generation A-IV 
who expressed X-linked retinitis pigmentosa 
and hemophilia A represent recombinants. The 
high recombination rate is not surprising, con- 
sidering the genes for X-linked retinitis pig- 
mentosa and hemophilia A are known to be at 
opposite ends of the X chromosome (XLRP:Xp 
11.3RPX; Heme A Xq 28).®” Subject A-IV-19 
was the only male with isolated retinitis pig- 
mentosa; other males (Subjects A-IV-14, 
A-IV-22, A-IV-23, and A-V-15) expressed only 
hemophilia A. Subject A-IV-1 must also repre- 
sent a recombination event since she could only 
receive one X chromosome from her mother; 
her son, Subject A-V-1, has both X-linked 
traits. The husband of Subject A-IV-1 was nor- 
mal. However, her daughter, Subject A-V-2, 
must be yet another recombinant, as she 
showed only evidence of retinitis pigmentosa. 

This family represents a unique occurrence of 
events. The frequency of the X-linked retinitis 
pigmentosa allele in the general population is 
2.0 x 107°, based on the prevalence of X-linked 


retinitis pigmentosa in Maine.* The gene fre- 
quency for hemophilia A is generally accepted 
to be 1.0 x 10%, the incidence of the condition 
in males.” Based on the frequency of these 
alleles in the general population, the probabili- 
ty of two people meeting with these two sepa- 
rate genes is 2.0 x 107°. 

With well-defined clinical findings to diag- 
nose hemophilia A and retinitis pigmentosa, 
pedigree construction aids in establishing the 
mode of inheritance of these conditions either 
alone or in combination and allows the physi- 
cian to provide family members with an estima- 
tion of risk and reproductive choices. In this 
family with mild hemophilia, prevention by 
prenatal diagnosis may rarely be elected. In 
X-linked retinitis pigmentosa, recent advances 
now allow options for families at risk. Linkage 
has been demonstrated between DNA probe 
L1.28 and the X-linked retinitis pigmentosa 
locus on the short arm of the X chromosome.” 
The use of this probe is limited by its distance 
from the X-linked retinitis pigmentosa gene 
(approximately 5 centimorgans) and by the fact 
that only 40% of kindreds show informative 
restriction fragment length polymorphism." 
However, identification of other highly poly- 
morphic markers flanking the X-linked retinitis 
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Fig. 7 (Rabinowitz and associates). Electroretino- 
gram responses for a normal subject (top tracing) 
and two male patients with X-linked retinitis pig- 
mentosa and hemophilia A, which demonstrate 
marked depression of all waves of the electroretino- 
gram. Responses were obtained after 45 minutes of 
dark adaptation to single flashes of blue light (left 
column) and white light (middle column). Responses 
(right column) were obtained to 30-cps white light. 
Middle tracing, Subject A-V-1, a 14-year-old boy, had 
no fundus findings and was asymptomatic. Subject 
A-IV-25, a 21-year-old man, had severe retinitis pig- 
mentosa with extensive fundus findings. 


pigmentosa gene may allow a greater propor- 
tion of families to be informative for the DNA 
L1.28 probe or newer probes that are currently 
being developed. 
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OPHTHALMIC MINIATURE 


I wander all night in my vision, 


Stepping with light feet, swiftly and noiselessly stepping and stopping, 
Bending with open eyes over the shut eyes of sleepers, 

Wandering and confused, lost to myself, ill-assorted, contradictory, 
Pausing, gazing, bending, and stopping. 


How solemn they look there, stretch’d and still, 
How quiet they breathe, the little children in their cradles. 


Walt Whitman, “The Sleepers” (1881) 


Leaves of Grass and Selected Prose 


New York, Holt, Rinehart and Winston, Inc., 1949, p. 349 





The Surgical Treatment of Blepharoptosis in Oculomotor 


Nerve Palsy 





Timothy J. Malone, M.D., and Jeffrey A. Nerad, M.D. 


We reviewed retrospectively 170 cases of 
congenital and acquired oculomotor nerve 
palsy to determine the effectiveness of surgery 
in the treatment of blepharoptosis in oculomo- 
tor nerve palsy. Twenty patients had had sur- 
gical repair of the blepharoptosis. Patients 
with congenital oculomotor palsy were more 
often selected for blepharoptosis surgery than 
patients with acquired blepharoptosis because 
of the absence of diplopia caused by suppres- 
sion in congenital cases. There was complete 
recovery in 72 of 109 patients (66%) with ac- 
quired oculomotor palsy. Results were judged 
with regard to functional improvement and 
cosmetic improvement. Primary functional 
disability was relieved by lifting the eyelid 
above the pupil in ten of 12 patients (83%). 
Primary cosmetic disability was relieved in six 
of six patients. Corneal complications oc- 
curred in six of 20 patients (30%) who were 
treated surgically. 


THE SUCCESSFUL SURGICAL rehabilitation of 
patients with blepharoptosis caused by oculo- 
motor nerve palsy depends on factors affecting 
patient selection, surgical expectations, and 
risks of complications. The neurologic charac- 
teristics of oculomotor nerve palsy restrict the 
selection of suitable candidates whose func- 
tional and cosmetic disability from blepharo- 
ptosis may benefit from carefully chosen surgi- 
cal intervention.'* The blepharoptosis surgeon 
must identify methods and goals for eyelid 
elevation that are realizable within the con- 
straints of the neural disturbance. The degree 
of oculomotor paresis, whether partial or com- 
plete, restricts the expectations for ideal post- 
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surgical ocular alignment and motility’ of the 
strabismus surgeon in a similar manner. The 
associated presence of amblyopia, visual defi- 
cits, and involvement of other cranial nerves, 
particularly the trigeminal and facial nerves; 
capacity for binocular fusion; alternation of 
paretic and spastic function in cyclic oculomo- 
tor palsy"; and recovery with or without aber- 
rant regeneration”” further affect the selection 
of patients for and the successful outcome of 
blepharoptosis surgery in oculomotor nerve 
palsy. This study reflects the experience re- 
garding the blepharoptosis of oculomotor 
nerve palsy over a 25-year period at our institu- 
tion. 


Subjects and Methods 


In a survey of the records of patients exam- 
ined at the University of lowa Hospitals and 
Clinics, 170 patients were identified in whom 
oculomotor nerve palsy had been diagnosed. 
Each of these patients had been examined dur- 
ing the years 1961 through 1986 by members of 
the Department of Ophthalmology, including 
the Neuro-Ophthalmology Service, the Pediat- 
ric Ophthalmology and Strabismus Service, 
and the Oculoplastics and Orbital Service. The 
cases were reviewed to identify the incidence, 
results, and complications relating to blepha- 
roptosis in oculomotor nerve palsy. 


Results 


Of the 170 patients identified, congenital oc- 
ulomotor nerve palsy had been diagnosed in 27 
(16%) and acquired oculomotor nerve palsy 
had been diagnosed in 143 (84%). Of 27 con- 
genital cases, 24 (89%) were unilateral. Nine- 
teen of these 27 patients (70%) had amblyopia, 
as measured by a difference in visual acuity of 
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two or more Snellen chart lines, which was 
attributable to the ocular deviation or blepha- 
roptosis of oculomotor nerve palsy. Two pa- 
tients had typical cyclic oculomotor palsy. The 
paretic phase of exotropia, mydriasis, and 
blepharoptosis alternated with the spastic 
phase of oculomotor nerve function. In four 
variant cases of cyclic oculomotor palsy, only 
the eyelid and pupil cycled. With the eye rest- 
ing in primary gaze position, a highly variable 
blepharoptosis was associated with a variable 
pupil size. The spastic phase was irregular, 
ranging from brief 3- to 4-second eyelid twitch- 
es to prolonged episodes of eyelid flutter. 

Of 143 acquired cases, 135 (94%) were unilat- 
eral. Thirteen patients (9%) had reduced visual 
acuity. Four children, whose average age was 
3.5 years (range, 16 months to 6 years), became 
amblyopic after the onset of oculomotor nerve 
palsy. There were four adult patients with trau- 
matic optic neuropathy, and four adults with 
compressive optic neuropathy caused by tumor 
or aneurysm. One adult patient had optic neu- 
ritis from multiple sclerosis. 

Ischemia was the most common cause of 
acquired oculomotor nerve palsy (Table 1) and 
was associated with diabetes mellitus, systemic 
hypertension, atherosclerosis, or ophthalmo- 
plegic migraine (two cases). When performed, 
results of the examination for intracranial aneu- 
rysm or tumor were negative. In cases of ische- 
mia, no aberrant regeneration after recovery 
was noted. Of the 28 cases of oculomotor nerve 
palsy caused by aneurysm, there were four 
cases of subarachnoid hemorrhage. Of the 15 
cases caused by tumor, there were six cases of 
pituitary adenoma, two cases each of lympho- 
ma and metastatic breast carcinoma, and one 
case each of medulloblastoma, craniopharyngi- 
oma, nasopharyngioma, metastatic renal cell 
carcinoma, and cavernous sinus hemangioma. 
Of the six cases caused by inflammation or 


TABLE 1 
CAUSE OF ACQUIRED OCULOMOTOR PALSY 
(N = 143) 
| NO. OF 

pE TS cE i 
Ischemia 51 36 
Trauma 34 24 
Aneurysm 28 20 
Tumor 15 10 
Undetermined 9 6 
Inflammatory/infectious 6 4 


infection, there were two cases of meningitis, 
and one case each of orbital abscess, orbital 
pseudotumor, multiple sclerosis, and Tolosa 
Hunt syndrome. 

Of the 143 patients with acquired oculomotor 
nerve palsy, 14 never had blepharoptosis, indi- 
cating that the superior division of the oculo- 
motor nerve was spared. Twenty-three patients 
had 2 to 3 mm of blepharoptosis, and 14 had 
greater than or equal to 4 mm of blepharoptosis 
(Table 2). There was no follow-up regarding 
recovery in 20 patients. Five of these patients 
died from tumor or subarachnoid hemorrhage. 

Multiple measurements were taken in 109 
patients with acquired oculomotor nerve palsy 
who had blepharoptosis. The remaining bleph- 
aroptosis after any recovery was considered 
stable when eyelid fissure size was unchanged 
on two or more visits at least one year after 
onset of the deficit. Complete recovery, 0 to 1 
mm of residual stable blepharoptosis, was 
noted in 72 of these 109 patients (66%). Thirty- 
seven patients (34%) had 2 mm or more of 
residual blepharoptosis. In this group of 37 
patients, blepharoptosis surgery was recom- 
mended to ten patients (27%) and was per- 
formed in five (14%). 

Aberrant regeneration—Two synkinetic pat- 
terns affecting eyelid movement were reliably 
recorded by examiners: eyelid elevation on at- 
tempted downgaze (pseudo-Graefe sign) and 
eyelid elevation on attempted adduction. The 
pseudo-Graefe sign was present in three of 27 
congenital cases (11%) and in 16 of 92 nonische- 
mic acquired cases (17%). Eyelid elevation on 
attempted adduction was present in six of 27 
congenital cases (22%) and in 16 of 92 nonisch- 
emic acquired cases (17%). One or both pat- 
terns of eyelid synkinesis may have been pres- 
ent simultaneously. 

Patient selection—Blepharoptosis surgery 
was performed on 20 patients. Fifteen patients 
(75%) had congenital oculomotor nerve palsy, 
and five (25%) had acquired oculomotor nerve 
palsy. Surgery was performed elsewhere on 
two of the 20 patients, and preoperative meas- 
urements were unavailable. 

The amount of blepharoptosis averaged 3.6 
mm in congenital cases and 5.3 mm in acquired 
cases. Excluded from these averages were the 
two previously operated on patients and four 
patients with congenital oculomotor nerve 
palsy who had variable blepharoptosis because 
of cyclic spasms or aberrant regeneration. 

Visual acuity was decreased in 14 of 20 eyes 
(70%) undergoing blepharoptosis repair. In 
thirteen of the 15 congenital cases (87%), the 


- 


Vol. 105, No. 1 


Ee 


Blepharoptosis in Oculomotor Nerve Palsy 59 


TABLE 2 
RECOVERY IN ACQUIRED OCULOMOTOR PALSY 


aaa, 


RESIDUAL BLEPHAROPTOSIS AFTER 1 YEAR NO 
NO. a a S BLEPHAROPTOSIS 
OF 0-1 MM 2-3 MM >= 4 MM EVER INADEQUATE 
CAUSE CASES BLEPHAROPTOSIS BLEPHAROPTOSIS BLEPHAROPTOSIS PRESENT FOLLOW-UP 
Ischemia 51 39 4 0 1 7 
Trauma 34 14 P 4t 6 3 
Aneurysm 28 10 5? 3 4 6 
(2 patients died) 
Tumor 15 3 3 6$ 0 3 
(3 patients died) 
Undetermined 9 2 3 1 2 1 
Inflammatory/ 6 4 1 1 0 
infectious 
Total 143 72 23 14 14 20 


LL 


*Surgery performed in two patients. 
‘Surgery recommended in all four patients. 
*Surgery recommended in one patient. 
‘Surgery performed in three patients. 


patients had amblyopia. In one of five acquired 
cases, the patient had traumatic optic neuropa- 
thy, reducing visual acuity to 20/50 compared 
to 20/20 in the uninvolved eye. In two patients, 
however, the blepharoptotic eyelid covered the 
patient’s only eye with good central acuity. 

In the 15 congenital cases, diplopia was 
avoided by suppression in 14 patients. Fusion 
was obtained with an assumed head position in 
one congenital case and three acquired cases. 
Of two remaining acquired cases, one patient 
had single binocular vision in primary gaze 
position, and one patient was diplopic and 
fused with prisms with some difficulty. All 20 
patients underwent strabismus surgery,’ either 
before or in combination with blepharoptosis 
surgery. 

The average interval between onset of ac- 
quired oculomotor palsy and surgery was 25 
months (range, 16 to 36 months). To insure that 
surgical correction is performed on the residual 
stable blepharoptosis and that maximal recov- 
ery has occurred, a delay of surgery for one 
year after traumatic oculomotor palsy has been 
proposed.’ 

Blepharoptosis surgery was not recommend- 
ed to other patients for a variety of reasons, 
both subjective and objective, including patient 
disinterest in cosmesis, reduced visual acuity 
of the involved eye, persistent diplopia, absent 
corneal sensation, and inadequate delay after 
onset of acquired oculomotor nerve palsy. 


Surgical expectations and technique—Le- 
vator muscle function primarily determined 
the choice of surgical approach. Four patients 
with no measurable levator muscle function 
underwent frontalis sling procedures. The av- 
erage levator muscle function of the remaining 
16 patients was 7.6 mm (range, 2.5 to 15 mm); 
each underwent levator muscle surgery, either 
levator muscle resection or aponeurosis ad- 
vancement. One patient with poor levator mus- 
cle function (2.5 mm) refused a frontalis sling 
procedure and underwent a Whitnall’s sling 
operation. 

The surgical expectations and results were 
assessed retrospectively based on whether the 
blepharoptosis procedure corrected the pri- 
mary disability, either functionally or cosmeti- 
cally. To separate the functional disability from 
the cosmetic disability of blepharoptosis, the 
patients were divided into two groups accord- 
ing to preoperative fissure size. Fissure size of 
less than 5 mm was assumed to produce pri- 
marily a functional disability by occluding the 
pupil. Fissure size greater than 5 mm was 
assumed to allow a more adequate visual field 
and to produce primarily a cosmetic disability. 

Of 12 patients with a preoperative fissure 
size of less than 5 mm, an assumed functional 
disability, ten patients achieved postoperative 
fissures of at least 5 mm (average, 6.9 mm; 
range, 5 to 10 mm) (Table 3). Of seven patients 
with complete blepharoptosis (Fig. 1), postop- 
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TABLE 3 
RESULTS OF BLEPHAROPTOSIS SURGERY 
FOR PRIMARY FUNCTIONAL DISABILITY 





PREOPERATIVE FISSURE < 5 MM POSTOPERATIVE FISSURE 


(R.E./L.E.) (R.E./L.E.) 
(MM) (MM) 
2/7 5/7 
11/0-4 13/10 
0-3/11 5/10 
0/9 5/10 
0/10 6/10 
2/8 3.5/8 
4/9 5.5/9 
8/4.5 9/8 
4/8 5/8 
8/4 8/5.5 
3/8 10/10 
12/2 12/9 





erative fissures were greater than 5 mm in all 
but one patient. Two patients had unsatisfac- 
tory postoperative eyelid elevation. 

Of six patients with a preoperative fissure 
greater than 5 mm, an assumed primarily cos- 
metic disability since the pupil was not occlud- 
ed, all achieved a postoperative fissure differ- 
ence of 0 to 1 mm (Table 4), which improved 
cosmetic symmetry (Fig. 2). 

The presence of variable blepharoptosis 
caused by cyclic oculomotor palsy or synkinesis 
of aberrant regeneration may affect the choice 
of surgical approach. Four patients with cyclic 
oculomotor palsy underwent blepharoptosis 
surgery. The cyclic function of the anomalously 
innervated levator muscle was eliminated in 
two cases. One patient underwent a bilateral 
frontalis sling procedure with bilateral levator 
muscle myectomy as described by Dillman and 
Anderson.” Another patient with unilateral cy- 
clic oculomotor palsy and dense amblyopia un- 
derwent a unilateral frontalis sling procedure 
with homologous preserved fascia lata and le- 


ay t 
4 
¢ a 





Se Pe. 


+ we 





$ 
a. A 


Fig. 1 (Malone an 


d Nerad). Functional disability from complete blepharoptosis of right upper eyelid. Left, 


TABLE 4 
RESULTS OF BLEPHAROPTOSIS SURGERY 
FOR PRIMARY COSMETIC DISABILITY 





PREOPERATIVE FISSURE >5 MM POSTOPERATIVE FISSURE 


(R.E./L.E.) (R.E./L.E.) 
(MM) (MM) 
6/10 10/10 
7.5/11 10/11 

6/9 8/9 
9/6 9/8 
7.5/10 10/10 


11/8 11/11 





vator muscle transposition to the superior or- 
bital rim as described by Dryden, Fleming, and 
Quickert.” Neither patient exhibited postoper- 
ative eyelid cycling. Two patients with cyclic 
oculomotor palsy underwent levator muscle 
aponeurosis advancement, each of whom ex- 
hibited persistent postoperative eyelid cycling 
(Fig. 3): 

Four patients with aberrant regeneration of 
oculomotor palsy and eyelid elevation on ad- 
duction or vertical gaze change had persistent 
synkinetic eyelid movements despite success- 
ful blepharoptosis repair (Fig. 4). No patient 
with aberrant regeneration in this series under- 
went levator muscle extirpation/transposition 
procedures. 

In one case the eyelid height was adjusted 
intraoperatively to the patient’s assumed head 
position of binocular fusion rather than pri- 
mary gaze head position. An undercorrection 
resulted. The measured preoperative levator 
muscle function was not functionally available 
because of an apparent lack of synkinetic stim- 
ulation provided by this ocular position. In at 
least one other patient with aberrant regenera- 
tion, the significant levator muscle function, as 
traditionally determined by measuring the ex- 
cursion from downgaze to upgaze, was overes- 
timated. The apparent levator muscle function 
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Preoperative appearance. Right, After unilateral frontalis sling procedure. Right eye fissure size, 5 mm. 
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Fig. 2 (Malone and Nerad). Cosmetic disability 





from blepharoptosis of right upper eyelid. Left, Preopera- 





PP ved 


tively, fissure size is R.E.: 7.5 mm and L.E.: 10 mm. Right, Postoperative levator muscle aponeurosis 
advancement of the right upper eyelid. Fissure size is 10 mm in both eyes. 


was secondary to aberrant regeneration of the 
levator muscle from the superior rectus muscle. 
In patients with levator muscle function only in 
upgaze, levator muscle shortening will lead to 
an undercorrection. 

Only one patient underwent reoperation. 
The patient’s unilateral complete oculomotor 
palsy after resection of a pituitary adenoma 
was complicated by ipsilateral loss of eyebrow 
function. Furthermore, the contralateral eye 
suffered a loss of central vision as well as 
homonymous hemianopia. A conservative uni- 
lateral frontalis sling procedure to the paralytic 
eyebrow to allow monocular but split central 
fixation in the only seeing eye produced an 
acceptable eyelid height. Eventually the para- 
lytic eyebrow became ptotic, causing the eyelid 
to drop. Direct eyebrowplasty with periosteal 
fixation allowed a 5-mm fissure size, with the 
eyelid bisecting the pupil (Fig. 5). Despite the 
absence of Bell’s phenomenon, corneal expo- 
sure symptoms were alleviated after lower eye- 
lid elevation using auricular cartilage as a spac- 





er graft. A nighttime moisture chamber and 
lubricants provided additional safety. 

Of the 20 cases of blepharoptosis treated 
surgically, six patients (30%) experienced cor- 
neal complications. Four of these patients de- 
veloped corneal scars, and two had chronic 
punctate keratopathy without scarring. All six 
patients required the use of topical lubricants 
throughout the entire follow-up period (aver- 
age, 6.6 years; range, 15 months to 12 years). 
These six patients were all undercorrected; the 
residual blepharoptosis averaged 3 mm (range, 
1 to 5 mm). The absence of supraduction, Bell’s 
phenomenon, and the degree of residual hypo- 
tropia (average, 10 prism diopters; range, 0 to 
30 prism diopters) were not different from pa- 
tients without corneal complications. The pres- 
ence of lagophthalmos, corneal sensitivity, ad- 
equate tear function, and blink was not 
regularly recorded by examiners in this retro- 
spective study. These factors were probably 
significant in the development of postoperative 
corneal complications. Indeed, individual pa- 





Fig. 3 (Malone and Nerad). Cyclic oculomotor 
palsy of right eye. Top left, Preoperative appearance 
in the nonspastic phase. Top right, Postoperative 
levator muscle aponeurosis advancement of the right 
upper eyelid in the nonspastic phase. Bottom left, 
Postoperative appearance in the spastic phase with 
right upper eyelid retraction. 
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tient compliance with ocular lubricant therapy 
was an intangible risk factor. 

Other complications included one case each 
of eyelash ptosis, redundant eyelid fold, and 
irregular eyelid contour. There were no inci- 
dents of postoperative ectropion, entropion, 
infection, or hemorrhage. 





Discussion 





The blepharoptosis of oculomotor nerve 
palsy is often treated surgically in congenital 
cases but rarely so in acquired cases, as docu- 
mented in this series. The blepharoptosis of 
congenital oculomotor nerve palsy is stable, 
nonprogressive, generally isolated, and rarely 
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Fig. 5 (Malone and Nerad). Complete right oculomotor palsy, bilateral eyebrow paresis, split central visual 
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complicated by associated severe neurologic 
deficits found in acquired oculomotor nerve 
palsy.”!” The blepharoptosis of acquired oculo- 
motor nerve palsy is treated surgically only 
after the neurologic deficit has stabilized. Any 
underlying systemic or intracranial process 
must be treated. In some cases, these underly- 
ing conditions are severe; in this series five 
patients died. However, most patients (67%) 
with acquired palsy had good to excellent re- 
covery, leaving minimal or no residual blepha- 
roptosis. This is related to the high prevalence 
of oculomotor nerve ischemia from diabetes 
mellitus and hypertension and the underlying 
neural capacity for resilience after incomplete 
insult.” Of the 72 patients with complete recov- 
ery of blepharoptosis, 39 (54%) had ischemic 
third nerve palsies. Of the 43 patients with 
ischemic third nerve palsy, 39 (90%) recovered. 
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field in the right eye, and no light perception in the left eye. Left, Preoperative appearance after strabismus 
surgery. Right, Postoperative frontalis sling of the right upper eyelid and direct right eyebrowplasty with 


periosteal fixation of the right eyebrow. 
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The visual and binocular status of the blepha- 
roptotic patient determines to a great extent the 
select group for whom blepharoptosis surgery 
is advantageous. Patients with congenital ocu- 
lomotor nerve palsy usually do not experience 
diplopia because of amblyopia or suppression. 
Patients with acquired oculomotor palsy often 
undergo multiple strabismus surgical proce- 
dures to achieve a limited field of single binocu- 
lar vision.*’ When this is achieved, it is often 
maintained by a degree of assumed head posi- 
tion. Persistent diplopia may contraindicate 
blepharoptosis surgery in acquired oculomotor 
nerve palsy. Only one patient in this series had 
difficulty avoiding diplopia postoperatively. 

The achievement of good cosmesis in pri- 
mary gaze position must be measured against 
the degree of functional as compared to cos- 
metic disability, the presence and extent of 
bizarre synkinetic eyelid movements on at- 
tempted gaze shift, as well as the protection of 
the ocular surface from dessication in a rela- 
tively immobile globe. Additionally, cosmesis 
plays a large role in the choice between the 
unilateral or bilateral surgical approach in uni- 
lateral disease. 

The division of the surgical indications into 
functional disability or cosmetic disability 
helps to define the appropriate expectations of 
surgery, and thus provides a measure of suc- 
cess for both the surgeon and the patient. In 
this study, patients with functional disability 
from severe blepharoptosis were successfully 
treated in ten of 12 cases with a fissure size 
greater than 5 mm postoperatively and the 
eyelid at least bisecting the pupil in these mild- 
ly hypotropic eyes (Table 3). Cosmetic intent 
for surgery, preoperative fissure size of greater 
than 5 mm, was undertaken less frequently in 
this series, but was successful in each case, as 
indicated by a postoperative fissure difference 
of 0 to 1 mm (Table 4). 

The levator muscle was used for eyelid eleva- 
tion in all cases with good levator muscle func- 
tion. The levator muscle was approached anter- 
iorly through the skin in all cases. Before 1976, 
the levator muscle was resected by the Berke 
technique.” The levator muscle aponeurosis 
advancement technique” has been used subse- 
quently. Eyebrow suspension was used in 
cases of absent to poor levator muscle function 
and in cases of cyclic oculomotor palsy with 
absent levator muscle function in the paretic 
phase. Eyebrow suspension of the eyelid by 
frontalis muscle sling using autogenous or ho- 
mologous fascia lata was performed by the 
Crawford technique,” its modification by 


Beard,! and its postseptal modification de- 
scribed by Patrinely and Anderson.” 

Eight patients in this series had variable 
blepharoptosis as a result of either cyclic palsy 
(four patients) or aberrant regeneration (four 
patients). Surgery successfully treated the 
cyclic/synkinetic aspects in only two patients. 
Interruption of levator muscle function by my- 
ectomy” or transposition to the superior orbital 
rim” followed by eyebrow suspension was suc- 
cessful in eliminating the cyclic/synkinetic 
movements in both cases. The cosmetic blem- 
ish from residual cyclic and synkinetic eyelid 
behavior after blepharoptosis surgery without 
interruption of levator muscle action is demon- 
strated in Figures 3 and 4. A quantifiable ap- 
proach to synkinetic disorders measuring milli- 
meters of anomalous eyelid excursion would be 
valuable in sorting out the relative components 
of blepharoptosis and cyclic/synkinetic move- 
ments. The approach commonly taken was to 
perform levator muscle blepharoptosis surgery 
initially, with the possibility for levator muscle 
myectomy/eyebrow suspension” used only as a 
secondary procedure. None of the patients in 
this series who underwent a primary levator 
muscle blepharoptosis repair returned for sec- 
ondary levator muscle myectomy/eyebrow sus- 
pension, although the abnormal movements 
persisted. 

Exposure keratitis from lagophthalmos, inad- 
equate blink, and poor Bell’s phenomenon is a 
significant complication of any blepharoptosis 
surgery, and particularly so in oculomotor 
nerve palsy. In a longitudinal series of 316 
eyebrow suspensions, Crawford” reported an 
incidence of seven cases of exposure keratitis. 
In our series, the relatively high rate (30%) of 
corneal complications in blepharoptosis sur- 
gery of oculomotor nerve palsy reconfirms the 
dangers, stressed by previous authors,’** in- 
herent in this surgery. However, the corneal 
complications were not severe. There were no 
visually compromising scars. The chronic use 
of ocular lubricants is common in the treatment 
of many ophthalmic disorders and is appropri- 
ate in the postoperative treatment of these 
patients. 

To minimize corneal complications it is im- 
portant to reemphasize that appropriate preop- 
erative selection of patients be based on a 
thorough examination. Essential information 
includes bilateral fissure size and levator mus- 
cle function, extent of hypotropia, vertical 
ductions, Bell’s phenomenon, lagophthalmos, 
synkinetic movements, corneal sensation, or- 
bicularis muscle function and blink adequacy, 
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and precorneal tear production and quality.” 
However, the occurrence of exposure keratitis 
is often not predictable, as stressed by Smith 
and Bosniak,” as demonstrated by the unilater- 
al development of punctate keratopathy after 
bilateral frontalis sling procedures with equal 
fissure sizes. 

It is prudent to reduce the risks of corneal 
complications by minimizing postoperative 
lagophthalmos. Eyebrow suspension proce- 
dures and supermaximum levator muscle re- 
sections often produce a relatively atonic eyelid 
and are associated with a greater risk for lag- 
ophthalmos for a given postoperative fissure 
size than are levator muscle aponeurosis ad- 
vancements with good levator muscle function. 
Therefore, one should discourage eyelid eleva- 
tion to purely cosmetic levels in patients with 
oculomotor nerve palsy who have poor levator 
muscle function. 
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Linear Subcutaneous Fat Atrophy After Corticosteroid 


Injection of Periocular Hemangiomas 





Patrick J. Droste, M.D., Forrest D. Ellis, M.D., Naval Sondhi, M.D., 
and Eugene M. Helveston, M.D. 


Two children developed evidence of subcu- 
taneous fat atrophy after corticosteroid injec- 
tion of periocular hemangiomas. The atrophy 
appeared at the site of injection and followed 
the expected course of lymphatic channels to 
the vicinity of regional lymph nodes. 


THE TREATMENT of capillary hemangiomas 
with corticosteroid injection has been associat- 
ed with complications including central retinal 
artery occlusion,’ retention of corticosteroid 
deposits, local fat atrophy,’ and eyelid necrosis 
at the site of injection.’ Blindness has been 
reported after injection of corticosteroids into 
the nasal turbinates.‘ Facial injections of corti- 
costeroids have been associated with ischemic 
crystalline corticosteroid emboli in the retinal 
circulation. Despite these complications, re- 
pository corticosteroids are the current treat- 
ment of choice for adnexal hemangiomas.° 

We recently observed two patients who have 
developed a linear type of subcutaneous fat 
atrophy after corticosteroid injection of heman- 
giomas in the orbital and periorbital regions. 


Case Reports 


Case 1 

A 3%2-month-old girl was examined because 
of a mass in her right lower eyelid and right 
orbit. Her parents had noted progressive en- 
largement of the mass, which was either not 
present or not observed at birth. The parents 
had noted also that the tumor enlarged and 
became more blue when the child cried or was 
held in a head-down position. No changes in 
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size or appearance of the mass specifically asso- 
ciated with upper respiratory infection had 
been noted. 

Examination demonstrated a soft, compress- 
ible, blue mass in the right lower eyelid. The 
mass enlarged when the child cried. The right 
eye was displaced superiorly within the orbit. 
A right hypertropia was present. Fixation and 
following movements were considered to be 
normal with each eye. Infraduction of the right 
eye was mildly limited. The right eye was 
found to be 2 diopters more hyperopic than the 
left eye. The fundus of each eye was normal. 

The tumor had the clinical appearance of a 
hemangioma, and no other diagnoses were 
considered likely. Computed tomography 
demonstrated a right orbital and right lower 
eyelid mass with the radiologic characteristics 
of a hemangioma. 

The superficial portion of the hemangioma 
was injected with 1 ml of a 50:50 mixture of 
triamcinolone acetonide (40 mg/ml) and beta- 
methasone sodium phosphate (6 mg/ml) on two 
separate occasions, one and two months after 
the initial examination because of continued 
growth of the tumor with further displacement 
of the eye. During the succeeding months, the 
anterior extension of the hemangioma im- 
proved, but the hypertropia, vertical displace- 
ment, and proptosis worsened. Approximately 
eight months later, 2 ml of a 50:50 mixture of 
triamcinolone diacetate and betamethasone so- 
dium phosphate was injected into the orbital 
portion of the tumor while an observer viewed 
the retinal circulation with indirect ophthal- 
moscopy. 

Four months after the orbital injection, a 
significant reduction in proptosis, strabismus, 
and vertical displacement had occurred. Two 
months later, a linear depression appeared in- 
ferior to the right lateral canthus and extended 
laterally to the region of the right preauricular 
lymph nodes. This area of presumed subcuta- 
neous atrophy remained more or less un- 
changed for about nine months after the retro- 
bulbar injection, then began to resolve, and 
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was not visible 13 months later. Visual acuity 
has remained equal in each eye but the right 
hypertropia persists. 


Case 2 

A 14-month-old girl received three separate 
corticosteroid injections consisting of a 50:50 
mixture of triamcinolone acetonide (40 mg/ml) 
and betamethasone sodium phosphate (6 
mg/ml) over a 12-month period for treatment of 
a capillary hemangioma of the right upper 
eyelid and superonasal orbit. When the child 
was 7 weeks old, 0.5 ml of the above mixture 
was injected into the right upper eyelid near 
the site of the lesion (Fig. 1). Another 0.5 ml 
was injected three weeks later in the same 
location. A third injection of 1.8 ml was admin- 
istered when the child was 14 months old (Fig. 
2). The total dosage was approximately 3.0 ml. 

The treatments were successful in reducing 
the size of the hemangioma. However, approxi- 





Fig. 1 (Droste and associates). Case 2. Preinjection 
photograph of a 7-week-old girl with a capillary 
hemangioma of the right upper eyelid. 





A 


Fig. 2 (Droste and associates). Case 2. Preinjection 
photograph of same child at 14 months of age. Note 
absence of any evidence of linear subcutaneous atro- 


phy. 


mately seven months after the last injection, 
when the girl was 21 months old, a dimple 
appeared in the right cheek, near the right 
nasolabial fold. Within three additional months 
the dimple had evolved into a crease that ex- 
tended from the right medial canthus and the 
site of the corticosteroid injections downward 
to the area of the submandibular lymph nodes 
(Figs. 3 and 4). Residue from the injections was 
visible subcutaneously at the injection sites. 
The crease was prominent in the region where 
it crossed the mandible. No alteration of the 
skin was detected. No hemifacial atrophy was 
present. No erythema or inflammation was 
associated with the crease. The original lesion 
had continued to atrophy. Results of the re- 
mainder of the ocular and the systemic exami- 
nation were unremarkable. 

Although discussions with the parents in- 
cluded the options of removing the injection 
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Fig. 3 (Droste and associates). Case 2. Onset of 
linear subcutaneous atrophy seven months after the 
last injection of repository corticosteroid. Note the 
line of atrophy extending from the site of injection in 
the medial right upper eyelid down across the cheek 
toward the submandibular area. 


residue surgically, no treatment was recom- 
mended other than observation. The crease 
appeared to deepen for about three additional 
months, then began to diminish in promi- 
nence. Eighteen months after the last injection, 
the crease was just visible and resolution ap- 
peared to be continuing. 


Discussion 


Capillary hemangiomas, the most common 
ocular adnexal tumors of childhood, are vascu- 
lar hamartomas that appear in the orbit and the 
periorbital areas. Usually they appear during 
the perinatal period, enlarge rapidly over the 
next few months, remain stable for a period of 
several months, and involute spontaneously.’ 
Resolution, which usually starts in the second 
year of life, is complete in about 60% of cases by 
age 4 years and in up to about 76% by age 7 
years." 
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Fig. 4 (Droste and associates). Case 2. Photograph 


taken at the same time as Figure 3. Note prominent 
crease over right cheek and mandible. 


Children with hemangiomas of the eyelids 
and orbit are at risk for development of amblyo- 
pia, astigmatism, strabismus, proptosis, and 
compression of the optic nerve. Because of 
their location, hemangiomas may be unaccept- 
able cosmetically or may produce permanent 
asymmetry or deformity of adjacent struc- 
tures.’ 

Many different forms of treatment have been 
advocated for this condition. They include radi- 
ation therapy, cryotherapy, and surgical re- 
moval. However, suboptimal results or associ- 
ated complications have limited the use of 
these treatment modalities. 

Intralesional injection of the hamartomas 
with corticosteroid preparations, particularly 
triamcinolone preparations, has become the 
treatment of choice because of the low inci- 
dence of side effects and the generally rapid 
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reduction of tumor size achieved by this meth- 
od.° 

Triamcinolone corticosteroid preparations 
have been known to produce local fat atro- 
phy.*'" However, we have been unable to find 
published reports of a linear type of atrophy 
developed along local lymphatic channels such 
as seen in our two cases where the atrophy 
developed near the site of the injection and 
extended to the site of regional lymph nodes. 

The precise cause of fat atrophy produced by 
corticosteroid is unknown. Several mecha- 
nisms have been postulated. Iuel and Kryger’? 
reported a case of persistent subcutaneous fat 
atrophy two years after the injection of prednis- 
olone tertiary butyl acetate. Biopsy of the af- 
fected area disclosed a complete absence of fat 
cells in the subcutaneous tissue as well as 
atrophic changes in the cutis. The proposed 
mechanism was that of a localized lypolysis 
produced by long-acting corticosteroid crystals 
deposited in the subcutaneous tissues.” 

Corticosteroids have been shown to produce 
or enhance vasoconstriction, especially when 
administered locally in high concentrations. 
This enhanced vasoconstriction may facilitate 
local thrombosis or embolization and capillary 
closure with resultant local tissue hypoxia. 
These effects would then produce local tissue 
atrophy or, in extreme cases, necrosis." 

An atypical allergic reaction to repository 
corticosteroid preparations or their vehicles 
has also been proposed as a possible mecha- 
nism for producing local fat atrophy, presum- 
ably through local tissue necrosis.*"’ This 
mechanism seems unlikely in our cases since 
apparent complete recovery has occurred in 
Case 1 and is nearly complete in Case 2. 

We are not certain of the natural course of 
this condition, but local fat atrophy has been 
described after corticosteroid injection that, 
in most cases, resolved within 14 months.’ 
Friedman” reported nine cases of subcutane- 
ous fat atrophy and skin changes after injection 
of tributylacetic acid ester of dexamethasone. 
He observed that the atrophy most frequently 
developed two months after injection, was as- 
sociated with thin transparent skin that would 
not suntan normally, and slowly resolved over 
a two- or three-month period. He made the 
observation that the atrophy occurred only in 
females and that it persisted as long as the 
corticosteroid crystals remained in the skin. 

The age at onset, clinical course, and the 
absence of erythema or patchy alterations of 
the skin and subcutaneous tissues in our cases 


is inconsistent with diagnoses such as linear 
scleroderma, nonsuppurative panniculitis, or 
hemifacial atrophy.” The possibility of our 
treating a lymphangioma rather than a heman- 
gioma could be considered since no biopsy of 
the original tumor was done in either of our 
cases, but the absence of periodic swelling or of 
exacerbation with upper respiratory illness and 
the subsequent clinical courses of our patients 
make this diagnosis unlikely. 

The cases of linear subcutaneous fat atrophy 
that we have described illustrate an addition- 
al complication of corticosteroid infiltration of 
capillary hemangiomas. Ophthalmologists 
treating these tumors with corticosteroid prep- 
arations should be aware of this potential com- 
plication. Parents should be informed that such 
atrophy might occur. Additional observations 
must be made before the apparently benign 
nature of this complication can be confirmed. 
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OPHTHALMIC MINIATURE 
With great interest, Nicholas took the forked instrument William held 
out to him. “Oculi de vitro cum capsula!” he cried. “I had heard tell of 
them from a Brother Jordan I met in Pisa! He said it was less than twenty 
years since they had been invented. But I spoke with him more than twenty 


years ago.” 


“I believe they were invented much earlier,” William said, “but they are 
difficult to make, and require highly expert master glaziers. They cost time 


t1 


atid labor; ..... 


Umberto Eco, The Name of the Rose 
Translated by William Weaver 


New York, Harcourt Brace Jovanovich, 1983, p. 86 





Postkeratoplasty Crystalline Deposits Mimicking Bacterial 


Infectious Crystalline Keratopathy 





Robert W. Weisenthal, M.D., Jay H. Krachmer, M.D., Robert Folberg, M.D., 
Steven P. Dunn, M.D., and William E. Whitson, M.D. 


Three corneal transplant patients developed 
white, crystalline, anterior stromal lesions in 
their grafts while receiving long-term topical 
corticosteroid therapy. A presumed diagnosis 
of infectious crystalline keratopathy was made 
in each case. However, histologic examination 
of the lesions failed to show gram-positive 
cocci. A fungal infiltrate was present in the 
first two patients, and calcium deposits pro- 
duced the lesion in the third patient. 


THE APPEARANCE of slowly progressive, 
white, refractile, finely branched, anterior stro- 
mal infiltrates in patients receiving long-term 
topical corticosteroid therapy after corneal 
transplantation, or with recurrent herpes sim- 
plex keratitis, suggests the diagnosis of infec- 
tious crystalline keratopathy. Infectious crys- 
talline keratopathy is caused by gram-positive 
cocci, usually Streptococcus viridans, which in 
corneal grafts is difficult to treat. The organism 
responds poorly to antibiotic therapy, and even 
if antibiotics are efficacious, significant scarring 
and vascularization of the graft can result in 
poor vision. Regrafting is usually necessary to 
eradicate the infectious process. 

We examined three patients with refractile, 
anterior stromal infiltrates that had been clini- 
cally diagnosed as infectious crystalline kera- 
topathy. No patient showed evidence of gram- 
positive cocci. In two cases a fungal infection 
was demonstrated, and in the third case, focal 
stromal calcification was present. 
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Case Reports 





Case 1 

An 85-year-old woman was referred to the 
Iowa Lions Cornea Center at the University of 
lowa for treatment of aphakic bullous keratop- 
athy in the left eye. The patient had undergone 
intracapsular cataract extractions in 1974 in the 
right eye and in 1975 in the left eye, as well as a 
trabeculectomy in 1953 in the left eye. On June 
9, 1986, a penetrating keratoplasty with ante- 
rior vitrectomy was performed in the left eye. 
Postoperatively, the patient was given prednis- 
olone sodium phosphate 1% four times a day 
and timolol maleate 0.5% twice daily. She also 
received a two-week regimen of topical antibi- 
otics. Methazolamide 50 mg twice daily was 
also required for intraocular pressure control. 

On Sept. 4, 1986, three months after penetrat- 
ing keratoplasty, while still receiving predniso- 
lone sodium phosphate twice a day, a 0.8 x 
1.0-mm, white anterior stromal crystalline 
opacity appeared in the corneal graft beneath 
intact epithelium (Fig. 1). A presumed diagno- 
sis of infectious crystalline keratopathy was 
made, and an excisional biopsy was performed 
using a 1.5-mm corneal trephine. The entire 
specimen was fixed in neutral buffered forma- 
lin for histologic study. Clinically, the infec- 
tious infiltrate was entirely removed. Because 
the infection was thought to be eradicated, and 
to provide prophylaxis against graft rejection 
early in the postkeratoplasty period, an 
antibiotic-corticosteroid ointment was pre- 
scribed. Histopathologic examination of the bi- 
opsy specimen disclosed a beaded, branching, 
filamentous fungus suggestive of Alternaria 
(Fig. 2). No bacteria were demonstrated. 

On Sept. 18, 1986, a new fine branching 
white stromal opacity similar to the initial infil- 
trate was detected at the base of the corneal 
biopsy site. Corticosteroid therapy was discon- 
tinued, and the patient was given topical 0.1% 
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Fig. 1 (Weisenthal and associates). Case 1. Slit- 
lamp photograph of white anterior stromal crystal- 
line infiltrate in the corneal graft beneath an intact 
epithelium. Note the needle-like projections of the 
infiltrate (arrows). There was no surrounding inflam- 
mation. 


amphotericin B every hour while awake, and 
every two hours at night. Because the infiltrate 
enlarged, the lesion was scraped and cultured 
for bacteria and fungi. Treatment was changed 
to topical 5% natamycin every two hours. The 
cultures grew one colony of Staphylococcus epi- 
dermidis, which was probably a contaminant. 
The infiltrate slowly decreased, responding 
well to natamycin therapy. Eventually a small 
scar formed in the area of previous involve- 





“Fig. 2 iWeiseathal’ and isso ed), Case 1. Photo- 
micrograph of the biopsy specimen shows a beaded, 
branching, filamentous fungus, consistent with 
Alternaria. No bacteria were demonstrated (periodic 
acid-Schiff, x 100). 


ment. The patient has had no further recur- 
rences and has a clear graft. Visual acuity at last 
examination was counting fingers secondary to 
optic nerve damage from glaucoma. 


Case 2 

A 75-year-old woman was first examined by 
one of us (S.P.D.) in September 1985, with 
pseudophakic bullous keratopathy in her left 
eye. An uncomplicated penetrating keratoplas- 
ty was performed on Oct. 25, 1985. Postopera- 
tively she was treated with topical gentamicin 
sulfate 3 mg/ml, atropine sulfate 1%, and pred- 
nisolone acetate 1%. Her postoperative course 
was uneventful until late November 1985, at 
which time a single, small, branching anterior 
and midstromal lesion appeared beneath intact 
epithelium at the 7 o’clock meridian in the 
graft. The infiltrate was refractile in retro- 
illumination. No surrounding inflammation 
was noted. Bacterial and fungal cultures were 
negative. A presumed diagnosis of infectious 
crystalline keratopathy was made and the 
patient was given hourly topical cefazolin 
50 mg/ml; the topical corticosteroid was discon- 
tinued. The infiltration became smaller and 
scarred. Topical antibiotics were gradually ta- 
pered over the next four months. 

In April 1986 the patient was found to have 
multiple keratic precipitates. Prednisolone ace- 
tate 1% was begun four times a day to treat a 
presumed mild graft rejection. The topical cor- 
ticosteroid was tapered over a month. On May 
7, 1986, the patient complained of irritation in 
the left eye. Examination disclosed two areas of 
mid to deep stromal infiltration at the site of the 
original infection (Fig. 3). There was a mild 
anterior chamber reaction. A presumed diagno- 
sis of recurrent infectious bacterial crystalline 
keratopathy was made. However, corneal cul- 
tures and the biopsy specimen grew Candida 
tropicalis. A regimen of topical amphotericin B 
0.15% every hour was begun. 

Two weeks later a small vitreous opacity was 
observed and oral ketoconazole 200 mg was 
administered every four hours. A diagnostic 
and therapeutic vitrectomy with intraoperative 
injection of amphotericin B was performed on 
May 29, 1986. Intraoperative cultures grew C. 
tropicalis, which was sensitive to amphotericin 
B, ketoconazole, miconazole, and flucytosine. 
Oral ketoconazole was used until the patient 
developed increased levels of hepatic enzymes. 
Topical amphotericin B was then given for four 
months. The infiltrate slowly decreased in size 
and scarred with treatment. 

The patient was again found to have subepi- 


72 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1988 








Fig. 3 (Weisenthal and associates). Case 2. Slit- 
lamp photograph of two areas of refractile stromal 
opacities associated with discrete, fine, fern-like pro- 
jections (arrows). 


thelial infiltrates and scattered keratic precipi- 
tates in November 1986. Prednisolone acetate 
solution was begun every hour along with 
dexamethasone 0.1% ointment at night. The 
rejection reaction responded to topical therapy. 
However, the corneal infiltrate increased in 
size, necessitating a repeat corneal transplant 
on Dec. 22, 1986. Cultures and pathologic sec- 
tions confirmed the presence of Candida (Fig. 
4). Her postoperative course has been unevent- 
ful, with no evidence of recurrence. At the last 
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Fig. 4 (Weisenthal and associates). Case 2. The 
superficial stroma is infiltrated by Candida organ- 
isms. S, corneal surface; arrow, pseudohypha (peri- 


odic acid-Schiff, x 50). 
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examination best corrected visual acuity was 
20/100 secondary to cystoid macular edema. 


Case 3 

A 58-year-old man was examined at the Iowa 
Lions Cornea Center on Dec. 14, 1985, with a 
severe herpes simplex keratouveitis in the left 
eye. Visual acuity was R.E.: 20/20 and L.E.: 
hand motions. No afferent pupillary defect was 
present. Corneal sensation was absent in the 
left eye. On slit-lamp examination the right eye 
was normal. In the left eye there was a central 
2 x 2-mm geographic epithelial defect, with 
underlying stromal edema and folds in Desce- 
met’s membrane. There was 2+ cell and flare in 
the anterior chamber. Intraocular pressure was 
REx 19 mm Hg and L.E.: 50 mm Hg. The 
patient was given prednisolone sodium phos- 
phate 1% and trifluridine four times a day, as 
well as timolol maleate 0.5% and acetazolamide 
500 mg twice daily. The patient was subse- 
quently lost to follow-up. 

On Feb. 10, 1986, the patient returned to the 
clinic with a central corneal perforation. The 
perforation was initially treated with tissue 
adhesive and a bandage soft contact lens. How- 
ever, the area of perforation continued to leak 
and on March 14, 1986, an 8.0-mm penetrating 
keratoplasty was performed. Postoperatively 
the graft did not reepithelialize, despite a pro- 
longed regimen of patching followed by a ban- 
dage soft contact lens. On June 16, 1986, a 
partial tarsorrhaphy was performed. The pa- 
tient was given neomycin sulfate-dexameth- 
asone sodium phosphate ointment, and timolol 
maleate 0.5% and trifluridine solution twice 
daily. The epithelium healed slowly over the 
next several months, and the inflammation 
subsided. 

On Nov. 19, 1986, while still using neomycin 
sulfate-dexamethasone sodium phosphate 
ointment, the patient complained of a red itchy 
eye; the tarsorrhaphy was opened. The corneal 
graft was hazy with epithelial and stromal 
edema. The sutures were loose and an epitheli- 
al defect was present inferonasally associated 
with a wound leak. A crystalline-appearing 
stromal opacity measuring 1 x 1 mm was seen 
superficially in the superonasal quadrant of the 
graft (Fig. 5). There were fine branching pe- 
ripheral finger-like projections. The anterior 
chamber was shallow but quiet, and a dense 
cataract was present. The diagnosis of graft 
failure with wound leak was made. Because of 
the clinical appearance of the crystalline infil- 
trate, a presumed diagnosis of infectious crys- 
talline keratopathy was also made. A second 
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Fig. 5 (Weisenthal and associates). Case 3. Slit- 
lamp photograph of anterior stromal crystalline 
opacity in the superonasal portion of the corneal 
graft. Note the peripheral finger-like projections (ar- 
rows) and the lack of surrounding inflammation. 


penetrating keratoplasty with extracapsular 
cataract extraction was performed to remove 
the failed graft and excise the crystalline infil- 
trate. 

Histopathologic examination of the graft dis- 
closed calcium deposits in the area of the crys- 
talline opacities, with no evidence of bacteria or 
fungi (Fig. 6). Cultures of the graft were nega- 





Fig. 6 (Weisenthal and associates). Case 3. Baso- 
philic calcium deposits (arrowheads) seen in the 
corneal specimen excised at the time of surgery. No 
bacteria or fungi were noted. The incision is the site 
of the graft-host interface (hematoxylin and eosin, 
x 16). 


tive. Postoperatively erosions and ulcers recal- 
citrant to medical therapy developed. A con- 
junctival flap was performed, which limited 
visual acuity to counting fingers at our last 
examination. 





Discussion 





Infectious crystalline keratopathy, a term 
coined by Meisler and associates,’ is character- 
ized by a slowly progressive, superficial infil- 
trate found in patients receiving long-term cor- 
ticosteroid therapy. Gorovoy and associates? 
initially described the keratopathy as a non- 
inflammatory colonization of bacteria, because 
there were no signs of ocular inflammation in 
the presence of a bacterial infection. They spec- 
ulated that long-term corticosteroid therapy 
inhibited inflammatory response to this infec- 
tion. This is supported by a recent case report 
by Samples, Baumgartner, and Binder,’ in 
which a suppurative process developed upon 
cessation of corticosteroid therapy. 

In a review of the literature, Reiss, Campbell, 
and Bourne‘ compiled eight cases of infectious 
crystalline keratopathy based on clinical diag- 
nosis. Seven patients had previous corneal 
transplants, two of which were for the treat- 
ment of herpes simplex keratitis. One patient 
had recurrent herpes simplex keratouveitis 
without a history of surgery. In four of eight 
cases, S. viridans was cultured from a biopsy 
specimen of the infiltrate. In seven patients the 
trilamellar cell wall characteristic of a coccal 
bacteria was demonstrated on transmission 
electron microscopy. Recently, two additional 
cases of midstromal, crystalline, bacterial infil- 
trates in corneal grafts have been reported.’ In 
both cases cultures were negative, but gram- 
positive cocci were demonstrated on histologic 
examination. Thus, it appears that histologic 
examination is more sensitive than culture for 
diagnosis. 

Streptococcus viridans has been identified as 
the cause of the infiltrate in almost all previous- 
ly reported cases. It is a fastidious organism 
that grows slowly in culture, and is not usually 
virulent. Recently, anaerobic peptostrepto- 
coccus’ and Haemophilus aphrophilus® have also 
been reported to cause an anterior stromal or 
midstromal filamentous keratitis clinically sim- 
ilar to infectious crystalline keratopathy. 

Therapy for infectious crystalline keratop- 
athy from bacterial infection requires discon- 
tinuation of topical corticosteroids and fre- 
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quent application of fortified broad-spectrum 
antibiotics. However, as emphasized by 
Kincaid and Snip,’ the infection is usually pro- 
gressive despite intensive antibiotic therapy. 
In ten previously reported cases of infectious 
crystalline keratopathy, at least five patients 
required repeat corneal grafts to eradicate the 
infection.'*? In the other cases extensive 
scarring and vascularization developed in the 
areas of involvement, producing opacified or 
edematous grafts with poor vision (D. M. 
Meisler, M.D., oral communication). 

Herein, we described three patients with 
white, refractile, superficial and midstromal 
infiltrates that were initially incorrectly diag- 
nosed as infectious bacterial crystalline kera- 
topathy. All patients had corneal transplants, 
were receiving long-term topical corticosteroid 
therapy, and had a clinical picture similar to 
those cases described previously.'**? Because 
the medical history and clinical findings were 
consistent with infectious crystalline keratop- 
athy, we did not consider any other infectious 
agents. However, rather than being secondary 
to S. viridans, the infiltrate was caused by fun- 
gus in two patients and calcium deposits in the 
third patient. Although fungal infections can 
appear as fine, filamentous stromal infiltrates, 
in our two patients the lesions also had a 
crystalline appearance. This prompted us to 
diagnose infectious crystalline keratopathy, 
and not suspect an underlying fungal infec- 
tion. 

In the first patient a small excisional biopsy 
and aggressive antifungal therapy were suffi- 
cient to resolve the fungal infection without 
need for further surgery. In the second patient 
the fungal infiltrate was partially treated, and 
then progressed when topical corticosteroids 
were required to treat a rejection reaction. In 
the third patient the calcium deposits were 
innocuous. 

In cases of crystalline deposits in corneal 
transplants, we recommend an excisional biop- 
sy and microbiologic and histologic studies be 


performed to rule out possible causes other 
than infectious crystalline keratopathy. Histo- 
logic examination is more sensitive than cul- 
ture in identifying both S. viridans and fungal 
organisms, especially in partially treated infec- 
tions. Although infection secondary to S. viri- 
dans is difficult to treat and often requires 
penetrating keratoplasty, there are other more 
benign causes of this same clinical picture that 
offer a better prognosis with appropriate treat- 
ment. 
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Bilateral Keratitis as a Manifestation of Lyme Disease 





Jules Baum, M.D., Michael Barza, M.D., Philip Weinstein, M.D., 
Joseph Groden, M.D., and Milhim Aswad, M.D. 


An 11-year-old girl developed bilateral kera- 
titis, which we believe was a manifestation of 
Lyme disease. She had had several attacks of 
Lyme arthritis and was twice treated with 
parenteral penicillin. The keratitis developed 
five years after the initial episode of Lyme 
arthritis at a time when there were no other 
manifestations of Lyme disease. It cleared 
completely in both eyes after topical cortico- 
steroid therapy. 


CONJUNCTIVITIS is the most commonly re- 
ported ocular complication of Lyme disease,“ 
with an incidence of 11% (35 of 314 cases) in 
one series.” A few patients have experienced 
temporarily blurred vision that was attributed 
to an increase in intracranial pressure,’ while 
others have had photophobia’ or diplopia asso- 
ciated with either oculomotor or abducens 
nerve paresis.” There are single case reports of 
ischemic optic neuropathy® and iritis followed 
by panophthalmitis.* In one experimental 
study, Borrelia burgdorferi was recovered from 
the eyes in nine of 20 hamsters after intraperi- 
toneal injection of the organism, but details of 
the ocular findings were not given.* We de- 
scribe here a girl who developed bilateral kera- 
titis as a result of Lyme disease. 


Case Report 


An 11-year-old girl, living in Connecticut, 
first became ill in May 1981 after a tick bite. She 
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developed pain in her hands and knees and a 
clinical diagnosis of Lyme arthritis was made. 
The symptoms gradually resolved on treatment 
with aspirin. In March 1983 she developed an 
effusion in her left knee. Her erythrocyte sedi- 
mentation rate was normal and tests for cryo- 
globulins, rheumatoid factor, and antinuclear 
antibody were negative. The symptoms again 
resolved on treatment with aspirin. The knee 
effusion recurred in April 1984. Serologic tests 
for B. burgdorferi using immunofluorescent an- 
tibody were positive on April 17, 1984, at a titer 
of 1:512; on May 1, 1984, the titer was >1:2,048. 
The patient was treated with three weekly in- 
tramuscular injections of 600,000 units of ben- 
zathine penicillin G. Her symptoms improved 
markedly and she resumed full activity until 
March 1986. At that time she developed pain 
with some swelling in the left wrist. Results of 
complete blood cell count, erythrocyte sedi- 
mentation rate, rheumatoid factor, and antinu- 
clear antibody tests were again normal or nega- 
tive and a repeat serologic test for B. burgdorferi 
was positive at a titer of 1:2,048. Her symptoms 
improved on treatment with aspirin. She was 
hospitalized and treated with 12 million units 
of penicillin G daily for three weeks. 

She did well until September 1986, when she 
noted the onset of decreased vision in the right 
eye and occasional photophobia without red- 
ness or tearing. The symptoms persisted for 
two months. Two years previously she had 
noted similar photophobia, which resolved 
spontaneously after four months. On Oct. 30, 
1986, her best corrected visual acuity was R.E.: 
20/70 and L.E.: 20/40. The conjunctivae were 
normal. 

Minimal punctate staining of the corneal epi- 
thelium was seen in the right but not the left 
eye. The right cornea demonstrated multiple 
focal hazy stromal opacities involving the visu- 
al axis and reaching the temporal but not the 
nasal corneoscleral limbus (Figure). These 
opacities overlapped and had indistinct bor- 
ders. They were seen at two different levels. 
Some were restricted to the area of the epitheli- 
al basement membrane, while others involved 
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both superficial and deep stroma. The left cor- 
nea had opacities that involved only the in- 
feronasal quadrant. Some of the opacities 
involved the entire stromal thickness, while 
others had a pattern similar to that seen in the 
right cornea. Stromal edema was noted in the 
right but not the left cornea. A single anterior 
stromal blood vessel was seen in each cornea 
extending 2 mm into the stroma. The endothe- 
lium in each eye was irregular but without 
keratic precipitates or cornea guttate lesions. 
The anterior chambers and the pupil were nor- 
mal and the rest of the ocular examination was 
unremarkable. 

Prednisolone acetate 1% eyedrops four times 
daily were started in the right eye. The infil- 
trates diminished and visual acuity improved 
to 20/40+3 with faint deep corneal opacities 
persisting. Visual acuity in the left eye re- 
mained stable at 20/40, but the opacities be- 
came more dense. Prednisolone acetate 1% eye- 
drops four times daily were started in the left 
eye; they were continued in the right eye but at 
a dosage interval of once daily. 

Over the next two months the frequency of 
the applications of the eyedrops was tapered 
and then discontinued in each eye as the opaci- 
ties decreased and then resolved. A moderate 
recurrence of the stromal infiltrates occurred in 
the right eye one month after discontinuing 
topical corticosteroid treatment. Reinstitution 
of similar therapy cleared the cornea in approx- 
imately one month, at which time the treat- 
ment was discontinued with no sign of recur- 
rence. Both corneas have remained clear 
without treatment for the past several months 


and visual acuity is now 20/25 in each eye. 
Serologic titers against B. burgdorferi in June 
(before hospitalization), September, and De- 
cember 1986 were 12.1, 12.3, and 11.8 for IgG- 
enzyme immunoassay capture assay (optical 
density ratio) and 3.1, 2.7, and 2.8 for IgM- 
enzyme immunoassay capture assay (optical 
density ratio). Compared to normal values of 
<2.5 for IgG and <1.5 for IgM, these are in- 
creased and in the range found in chronic Lyme 
disease. 

The fluorescent treponemal antibody absorp- 
tion test for syphilis in June and September 
1986 showed 2+ activity, but the rapid plasma 
reagin tests were negative. Both parents dem- 
onstrated negative results on both tests. 
Immunoblot testing with B. burgdorferi antigen 
confirmed an infection with that agent and the 
pattern was typical of that seen in chronic 
Lyme disease (Victor Berardi, written commu- 
nication, Feb. 23, 1987). There were no detect- 
able IgG antibodies to the capsid antigen of 
Epstein-Barr virus in blood samples taken in 
June and September 1986. 





Discussion 





Our patient’s keratitis was probably a com- 
plication of her Lyme disease because no other 
cause was found, because she was known to 
have Lyme disease, and because a related spi- 
rochete, Treponema pallidum, is recognized to 
produce bilateral diffuse stromal keratitis, albe- 
it of a more fulminant nature. Acute syphilitic 
keratitis, although rare today, is invariably ac- 
companied by early and massive neovascular- 
ization of the cornea. This was not the case in 
our patient. Although the fluoresecent trepo- 
nemal antibody absorption test for syphilis was 
of borderline reactivity in our patient, cross- 
reactivity may occur in patients with chronic 
Lyme disease.’ The results of the rapid plasma 
reagin and immunoblot tests, together with the 
epidemiologic history, make syphilitic infec- 
tion unlikely in this patient. The clinical 
findings in our patient of a bilateral, patchy 
keratitis involving both superficial and deep 
stroma is clinically distinguishable from that 
reported in syphilitic keratitis. 

Other diseases such as infectious mononu- 
cleosis, mumps, padi keratitis, and Dimmer’s 
nummular keratitis may also produce a some- 
what similar interstitial keratitis,” but there is 
no other evidence to support any of those 
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considerations in our patient. The stromal infil- 
tration in each eye was worsening before treat- 
ment. Whether corneal neovascularization 
would have commenced if corticosteroid thera- 
py had not been instituted or whether untreat- 
ed syphilitic and the putative Lyme disease 
keratitis would resemble each other more close- 
ly with the passage of time is conjectural. We 
were not able to obtain material for direct histo- 
logic examination or culture, so our diagnosis 
remains inferential. We were also not able to 
distinguish whether the corneal lesions were 
the direct result of infection by B. burgdorferi or 
might have been the result of an antigen- 
antibody reaction or some other immunologic 
phenomenon in the cornea. However, an im- 
munologic reaction of some kind seems more 
likely than simple infection, and this is the 
presumption on which our ocular treatment 
was based. Since episodic recurrences of clini- 
cal activity in syphilis are believed to be related 
to persistence of the antigen, either in living 
sequestered organisms or fragments of organ- 
isms in treated patients, the same kind of 
events may also occur with Lyme disease. This 
unusual form of keratitis, if its origin is sub- 
stantiated by future cases, may prove sugges- 
tive of Lyme disease. This feature is all the 
more important because the keratitis occurred 
at a time when other systemic manifestations of 
Lyme disease were in remission. 
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OPHTHALMIC MINIATURE 
But his eyes, too close together, were not so nobly set in his head as those 
of the king of beasts are in his, and they were sharp rather than bright- 
pointed weapons with little surface to betray them. They had no depth or 
change; they glittered, and they opened and shut. So far, and waiving their 
use to himself, a clock maker could have made a better pair. 


F. G. de Fontaine, The Fireside Dickens 


New York, Dillingham, 1888 





Decreased Expression of HLA Class II Antigens on Human 


Uveal Melanoma Cells After In Vivo X-ray Irradiation 





Martine J. Jager, M.D., Jeroen P. van der Pol, M.D., Didi de Wolff-Rouendaal, M.D., 
Paul T. V. M. de Jong, M.D., and Dirk J. Ruiter, M.D. 


In order to determine the presence of HLA 
antigens on human uveal melanomas, we test- 
ed anti-HLA monoclonal antibodies on tissue 
sections of these tumors. A great variety in 
expression of HLA class I and II antigens was 
present. A significantly lower expression of 
HLA class II antigens was present on uveal 
melanomas that had been irradiated before 
enucleation. These tumors lacked a lympho- 
cytic infiltrate in comparison with non- 
irradiated tumors. These data suggest that 
radiotherapy affects expression of histocom- 
patibility antigens on tumors. 


SEVERAL FACTORS exert an influence on prog- 
nosis in patients with uveal melanoma, for 
example, tumor cell type, localization, size, 
and depth of scleral invasion.’ Differences in 
the clinicobiological behavior between tumors 
as observed after enucleation may be influ- 
enced by the time interval between the devel- 
opment of the tumor and the time of removal, 
while recognition of the tumor by the immune 
system may play a role as well.*® HLA antigens 
are glycoproteins that are essential for antigen 
recognition by the immune system. The quanti- 
ty of HLA class I and II antigens on tumor cells 
may influence the level of immune reactions.’ 
Uveal melanomas show heterogeneity in the 
level of expression of tumor-associated anti- 
gens,’ but it is not yet known whether such 
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differences are present in HLA antigen expres- 
sion. 

HLA class I antigens are expressed on almost 
all nucleated cells and function as a target to 
cytotoxic T cells. In the eye, these antigens 
have been demonstrated on the anterior border 
of the iris, the epithelium and external base- 
ment membrane of the ciliary body, and on the 
endothelial cells of the choroidal vessels.*® 
Oncogenicity of certain viruses to rodent cells? 
was shown to depend on their capacity to 
decrease class I expression of infected cells, 
resulting in less recognition of class I negative 
transfected cells by T lymphocytes. Expression 
of class I antigens may also be essential for the 
elimination of virally infected cells and malig- 
nant cells in humans. 

HLA class II antigens are mainly expressed 
on cells involved in the immune response and 
regulate communication between these cells 
and presentation of antigen to helper T cells.” 
At least three different class II products have 
been identified, subsequently called DR, DQ, 
and DP, but no clear functional differences 
between these products have as yet been 
found. Class II antigens have been demonstrat- 
ed on scattered cells throughout the entire 
uvea.' 

Although data concerning HLA expression of 
uveal melanomas are lacking, data on HLA and 
skin melanomas are abundant. Human cutane- 
ous melanomas show heterogeneous expres- 
sion of both class I and class II antigens, with 
changes in expression during the course of 
tumor progression: HLA class I antigens are 
found on few common nevocellular nevi, but in 
most primary cutaneous melanomas." Class II 
expression is not observed in nevi, but is com- 
mon in cutaneous melanomas, and is associat- 
ed with increased tumor thickness and early 
metastasis.” Class I and II antigen expression 
is more pronounced in the presence of a lym- 
phocytic infiltrate.” 

We know many prognostic factors in uveal 
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melanomas with regard to life expectancy” but 
still are unaware of the underlying mecha- 
nisms. Immunologic factors like expression (or 
lack of expression) of HLA antigens may play a 
major role in recognition of a tumor or of early 
metastases. 

The purpose of this study was to determine 
whether variable levels of expression of HLA 
class I and II antigens exist in human uveal 
melanomas. A panel of different anti-HLA 
monoclonal antibodies was applied to tumor 
specimens. HLA expression was compared to 
clinicopathologic characteristics of these tu- 
mors, such as tumor size, cell type, and scleral 
invasion, as well as to age and sex of the 
patient. 





Material and Methods 





Specimens were obtained from 27 uveal mel- 
anomas after enucleation (Table 1). Immediate- 
ly after enucleation a portion of each tumor was 
transsclerally removed under transillumination 
and snap-frozen in OCT compound and stored 
at —70 C. The remainder of each specimen was 
processed for histopathologic examination. 

Tumors were obtained from three locations 
(Universities of Amsterdam, Leiden, and Rot- 
terdam). Nine melanomas were obtained from 
a location (Rotterdam) where, in the context of 
another investigation, eyes were irradiated on 
the last two days before enucleation with 4-Gy 
electron beam irradiation, totaling 8 Gy. 

Histopathologic examination—lIn each case, 
the diagnosis was established by using con- 
ventional histologic sections stained with 
hematoxylin and eosin prepared from paraf- 
fin-embedded tissue, and celloidin-embedded 
tissue. Cell type (spindle, mixed, or epitheli- 
oid), pigmentation (absent, less than half of the 
cells, more than half of the cells pigmented, or 
heavily pigmented), mitotic frequency, lym- 
phocytic infiltration, necrosis, tumor diameter, 
tumor elevation, vasoinvasive growth, and 
scleral invasion (absent, slight, moderate, 
deep, or episcleral) were determined in all of 
these preparations by one of us (D.W.-R.). The 
presence and intensity of inflammatory infil- 
trate (absent, scarce, or present) was assessed 
on 4-pm-thick toluidine blue-stained frozen 
sections taken immediately adjacent to the sec- 
tions to be used in the immunoperoxidase pro- 
cedure. 

Immunoperoxidase study—Frozen sections 


TABLE 1 
CLINICAL AND HISTOPATHOLOGIC DATA OF 27 UVEAL 
MELANOMAS 
ee ee a ee S E TE 
PROMI- 

PATIENT SEX, TUMOR CELL DIAMETER NENCE SCLERAL 
AGE (yrs) EYE NO. TYPE (MM) (MM) INVASION 
F, 49 RE 1* Mixed 15.0 9.0 Absent 
F, 62 LE 2* Mixed 11.0 2.5 Absent 
F,36 RE 3' Spindle 11.0 11.0 Deep 
M, 35 LE 4' Mixed 16.0 1.5 Deep 
F,37 LE 5! Epithelioid — — Absent 


F,73 LE 6' Spindle 11.0 2.5 Slight 
F,59 LE 7° Epithelioid 15.0 5.0 Episcleral 


M,50 LE 8' Mixed 15.0 7.0 Episcleral 
M, 53 RE 9' Mixed 10.0 4.0 Slight 
M, 64 RE 10 Mixed 16.0 9.0 Slight 
F, 40 RE 11 Spindle 15.0 5.0 Deep 
F, 80 LE 12 Mixed 13.0 3.0 Slight 
M, 63 RE 13 Spindle 12.0 7.0 Deep 
F, 57 RE 14 Mixed 11.5 5.5 Moderate 


M, 63 RE 15 
F , 58 LE 16 
F , 52 LE) 19 
M, 67 LE 38 
M, 21 RE 19 
M, 78 RE 20 


Spindle 14.0 9.0 Slight 
Epithelioid 12.0 9.0 Episcleral 
Epithelioid 22.0 9.0 Moderate 
Spindle 15.0 8.0 —- 
Spindle 12.0 3.5 Moderate 
Spindle 15.0 9.0 Episcleral 


F. 30 LE 21 Mixed 13.0 9.0 Moderate 
M, 49 LE 22 Mixed 16.0 12.0 Deep 
M, 66 RE 23 Epithelioid 17.0 12.0 Moderate 
F., 62 RE 24 Mixed 16.0 6.0 Episcleral 
M, 54 RE 25 Epithelioid 12.0 4.0 Deep 
M, 70 LE 26 Spindle 9.0 2.0 Slight 
M, 61 RE 27 Mixed 14.0 14.0 Episcleral 


ŘS 


*Used in first study only. 
tUsed in both studies. 
tCould not be determined because of preparational artifacts. 


4 pm thick were air-dried and fixed in acetone 
for ten minutes. Sections were incubated for 
60 minutes at room temperature with a mono- 
clonal antibody diluted in phosphate-buffered 
saline and then for 30 minutes with rabbit 
anti-mouse immunoglobulin-horseradish pe- 
roxidase conjugate. Between the two incuba- 
tions, sections were washed three times with 
phosphate-buffered saline (pH 7.4). Staining 
was achieved by incubation of sections in an 
acetate buffer solution (pH 5.0) that contained 
3-amino-9-ethylcarbazole, dimethylformamide, 
and hydrogen peroxide. Finally, the sections 
were washed in acetate buffer, counterstained 
in Mayer’s hematoxylin, and coverslipped with 
Aquamount (Gurr, BDH Chemicals Ltd.). As a 
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control, a section was not incubated with a 
monoclonal antibody but with saline. Lack of 
standardization of monoclonal antibodies for 
both affinity and avidity may lead to differences 
in reactivity. In order to minimize such varia- 
bility, monoclonal antibodies were always first 
calibrated against sections of skin melanomas 
with known reaction patterns.” 

The percentage of positively staining tumor 
cells was assessed by light microscopy by three 
independent investigators as previously re- 
ported in cutaneous melanomas." The results 
of the three investigators deviated maximally 
10%, and average scores were used in the 
calculations. Positive reactions were identified 
by a red color, making differentiation from 
brown-black melanin pigment possible. 

Monoclonal antibodies—lInitially we tested 
nine tumors with three monoclonal antibodies 
against HLA class I, one against B:-microglob- 
ulin (a molecule associated with class I anti- 
gens), and six against the HLA class II anti- 
gens. Because of lack of tumor tissue, the sec- 
ond part of the study comprised only seven of 
these nine tumors, as well as 18 new ones 
(Table 2). One monoclonal antibody of each 
specificity with clear positive reactions against 
the tumors was used for testing against 25 
melanomas. '*”° 

Statistical analysis—The Spearman rank cor- 
relation test for two quantitative variables, cal- 
culating two-sided P values, or the K-samples 
test was applied. 


TABLE 2 
MONOCLONAL ANTIBODIES USED IN THIS 
STUDY AND NUMBER OF TUMORS TESTED 





NO. IN SECOND STUDY 
NO ee 


MONOCLONAL IN FIRST NON- 


SPECIFICITY ANTIBODY = STUDY IRRADIATED IRRADIATED 
HLA class | W6/32 9 16 6 
BRL 9 16 6 
B1.23.22 9 0 0 
B2-microglobulin — 9 16 r 
HLA class II 
DR B8.11.2 9 0 0 
DR SV2841 9 0 0 
DR-B SV1254 9 16 9 
DP FA 8 16 9 
DQ Leu 10 9 0 0 
DQ L3.8 9 16 9 








Results 





In all tumors, positive staining occurred with 
different numbers of tumor cells, macrophages, 
or endothelial cells. The percentage of tumor 
cells staining positively was determined in 
areas that were clearly recognizable as consist- 
ing of malignant cells. 

In the first part of the study different mono- 
clonal antibodies against the same specificities 
were tested to determine whether they reacted 
in a similar manner. Two (BRL and B1.23.22) of 
the three monoclonal antibodies against HLA 
class I gave identical results, and showed a 
distinct reaction with five out of the nine tu- 
mors; the third one (W6/32) reacted with all 
tumors (Fig. 1). The monoclonal antibody re- 
acting against B:-microglobulin showed the 
same or more reactivity than BRL/B1.23.22 and 
less reactivity than W6/32. 

Monoclonal antibodies directed against HLA 
class II antigens reacted with less cells than the 
monoclonal antibodies against HLA class I anti- 
gens (Fig. 2). Staining with the three anti-HLA- 
DR monoclonal antibodies resulted in the same 
percentages: two tumors were highly DR posi- 
tive, three tumors had DR antigens on one 
third of their cells, and the remaining four 
tumors had DR antigens on less than 20% of 
their cells. Several tumors showed different 
levels of expression in different areas. Anti- 
HLA-DP showed a similar or lower expression 
than DR. The two anti-HLA-DQ antibodies re- 
acted in the same way, and expression was 
always lower than of DR or DP. Most tumors 
had less than 1% DQ positive cells. 

To determine the frequency of occurrence of 
the antigens involved we selected one mono- 
clonal antibody of each category and tested 
them on a total of 25 uveal melanomas. 

Results of the monoclonal antibody tests on 
25 tumors in the second part of the study are 
given in Figure 3. These tumors have also been 
used to determine the expression of cutaneous 
melanoma-associated antigens on uveal mela- 
nomas, which results are described else- 
where.” The tumors in the second part of the 
study showed the same variation in HLA class I 
and II expression as those in the first part (Fig. 
2). Levels of class I antigens and of B»-micro- 
globulin were higher than the levels of HLA 
class II antigens. In general, DQ showed a 
lower expression than DR and DP. 

No correlations were observed between ex- 
pression of any of the antigens and any tumor 
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Fig. 1 (Jager and associ- 
ates). Percentage of positive- 
ly staining tumor cells in 
nine tumors. One symbol in- 
dicates one tumor. One 
monoclonal antibody against 
Bo-microglobulin and three 
against HLA class I were 
used. 


% positive cells 





Bom w6.32 BRL B1.23.22 
~~ 
HLA classI 


% positive cells 





B811.2. 2841 1254 FA leu 10 L3.8 


HLA-DR HLA-DP HLA-DQ 


Fig. 2 (Jager and associates). Percentages of tumor cells staining positively for HLA class II antigens -DR (three 
monoclonals), -DP (one monoclonal), and -DQ (two monoclonals). 
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factors, such as diameter, elevation, scleral 
invasion, tumor cell type, and age and sex of 
the patient. No correlation was observed be- 
tween external electron beam irradiation with 8 
Gy before enucleation and B*-microglobulin or 
class I expression (Fig. 4). A strong correlation, 
however, was observed between irradiation of 
the eye on the two days before enucleation, 
absence of class II antigens, and absence of 
infiltrate in the tumor. All irradiated tumors 
but one showed a significantly lower expres- 
sion of class II HLA antigen in comparison with 
the nonirradiated ones (Fig. 5, Table 3). The 
respective P values were as follows: DR, P = 
-003; .DP, P = .021, and DOP = .006. There 
also was a significant difference in lymphocytic 
infiltrate between irradiated and nonirradiated 
tumors (P < .001). 


Discussion 


The uveal melanomas tested showed a great 
variability in expression of HLA class I and II 
antigens. The reason for this phenomenon is 
unknown: expression may have been caused by 
intrinsic factors such as the state of differentia- 


Fig. 3 (Jager and associates). Per- 
centages of positive staining with 
different monoclonal antibodies in 
tumor cells of 25 uveal melanomas. 
One dot represents one tumor. Be- 
cause of lack of tissue some tumors 
were not tested with all monoclo- 
nal antibodies. 


tion of the tumor, oncogenes, and cell type, or 
expression may have been caused by external 
factors such as the presence of lymphokines, 
for example, interferon. In cutaneous melano- 
mas a relationship was observed between ex- 
pression of the HLA antigens and the presence 
of a lymphocytic infiltrate." In our study HLA 
class I antigens were expressed on most tumors 
and the average percentage of expression was 
higher than of class II. The discrepancy be- 
tween W6/32 and the other two anti-HLA class I 
monoclonal antibodies and anti-Bz-micro- 
globulin was obvious but not understood. 
There was a decreasing expression of DR, 
DP, and DQ antigens, respectively. Because 
variations in avidity and affinity between mono- 
clonal antibodies may also cause differences 
in staining, one has to be careful with the inter- 
pretation of such data. However, our mono- 
clonal antibodies with the same specifici- 
ties showed similar reaction patterns, and the 
same hierarchy in expression of DR, DP, and 
DQ has also been reported for leukemic cells” 
and normal class II positive tissues.” In our 
study this sequence was not only observed 
in nonirradiated but also in the irradiated 
samples. 

In nonirradiated tumors a great variety in 
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Fig. 4 (Jager and associates). Tu- 
mors without (open circles) and 
with (closed circles) preenucleation 
radiation, showing similar levels of 
HLA class I antigen expression. 
Dotted lines indicate averages. 
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TABLE 3 
CORRELATIONS BETWEEN HLA CLASS || EXPRESSION 
AND CLINICOPATHOLOGIC FACTORS 





HLA-DP HLA-DQ INFILTRATE RADIOTHERAPY 
HLA-DR 0.000 0.001 0.082 0.003 
HLA-DP x 0.000 0.007 0.021 
HLA-DQ x 0.001 0.006 
Infiltrate x 0.000 





expression of HLA class I and II antigens could 
be observed. Only expression of DQ and not of 
class I, DR, or DP was associated with the 
presence of a lymphocytic infiltrate. This was 
primarily caused by several tumors that did 
have a local infiltrate but did not express the 
antigens involved on most of the tumor cells. In 
such tumors, a local class II positive reaction 
(on 3% to 5% of the tumor cells) could be 
observed around vessels and around lympho- 
cytic cells. These findings suggest that some 
relationship exists between the presence of an 
infiltrate and expression of at least one of the 
class II antigens in uveal melanomas. 

An interesting coincidental finding was the 
lower level of expression of all three class II 
antigens in the eyes that had received irradia- 
tion before enucleation (Fig. 4). Samples from 
irradiated tumors were obtained from one cen- 
ter, and no differences in methods of enuclea- 
tion or treatment of the specimens were no- 
ticed between centers. Since irradiated and 
nonirradiated tumors showed the same expres- 
sion of Bs-microglobulin, class I, and various 
melanoma-associated antigens,” we think that 
sampling errors or selection bias probably do 
not play a role here. Although only a relatively 
small number of tumors was tested, our data 
indicate that preenucleation radiotherapy may 
reduce the expression of HLA class II antigens. 

The observed influence of irradiation may be 
caused by a direct influence on tumor cells or 
indirectly by an effect on lymphocytes. A dis- 
tinct difference in the extent of lymphocytic 
infiltrate was observed between irradiated and 
nonirradiated tumors. Whereas in the total ma- 
terial (25 tumors) the association between pres- 
ence of infiltrate and of DP and DQ expression 
was significant, the association between infil- 
trate and DR expression was not. This may be 
because several nonirradiated tumors that 
lacked infiltrate were markedly positive for DR, 
while they lacked DP and DQ. The expression 
of HLA-DR could therefore also be related to 
the process of malignant transformation per se, 


and irradiation might abrogate the production 
of HLA glycoproteins. Preliminary data on 
HLA expression after irradiation of Epstein- 
Barr virus transformed B cell lines do not sup- 
port a direct influence of irradiation (personal 
communication, F. H. J. Claas, M.D., Depart- 
ment of Immunohaematology and Bloodbank, 
University Hospital, Leiden, The Nether- 
lands). Conversely, lymphocytes produce in- 
terferon, which stimulates expression of HLA 
class II antigens on all kinds of cells, for exam- 
ple, on melanoma cell lines.” Transplantation 
experiments with melanoma cells into nude 
mice also support this view: class II positive 
melanoma cell lines lost their class II expres- 
sion after implantation in these mice, which 
lack the specific lymphokines that could stimu- 
late HLA expression.” Reduction of lympho- 
cytic infiltration by irradiation may lead to a 
decrease in stimulation of HLA class II expres- 
sion. Since an association exists between irradi- 
ation, absence of lymphocytic infiltrate, and 
lack of HLA-DQ and -DP antigens, we favor the 
hypothesis that in choroidal melanoma, lym- 
phocytes stimulate expression of HLA class II 
antigens on tumor cells. 

It may be that the level of HLA-antigen ex- 
pression in uveal melanomas will become im- 
munologically relevant only after extraocular 
growth of the tumor: it was observed that 
patients whose melanoma had penetrated the 
sclera had a higher cellular and serologic reac- 
tivity against the tumor cells in vitro.” This 
could suggest that scleral penetration makes 
recognition by the immune system possible, 
since recognition depends on the presence of 
HLA class I and II antigens. However, in our 
study we did not find any correlation between 
HLA expression and scleral invasion. Since 
recognition by T cells of all antigens, including 
tumor-specific antigens, is probably HLA- 
dependent, not only the immune response to 
HLA antigens but to all antigens may vary with 
the level of HLA antigens on the tumor. It may 
be worthwhile to compare cellular and serolog- 
ic reactivity against uveal melanomas with the 
level of expression of HLA and tumor- 
associated antigens on melanoma cells. It may 
also be interesting to study the absence or 
presence of an infiltrate in tumors after ruthe- 
nium application. However, the influence of 
ionizing irradiation on the immune system is 
complex.” In general, irradiation causes a de- 
crease in resistance, for example, against patho- 
gens and transplanted grafts. For instance, 
total body irradiation is used to prevent graft vs 
host reactions after bone marrow transplanta- 
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tion. One observation that irradiation may af- 
fect class II expression was described,’ that is, a 
decrease in expression of class II on mouse 
kidneys was found after total body irradiation 
of the mice. T-cell activation occurs after con- 
tact between T cells and macrophages or other 
antigen presenting cells, carrying both class II 
and antigen on their surface.” Irradiation may 
decrease expression of HLA class II antigens 
and therefore lower immunologic recognition 
in a manner similar to corticosteroids and 
cyclosporine, both of which decrease expres- 
sion of HLA class II antigens.” It may be worth- 
while to study the expression of HLA class II 
antigens on lymphocytes and in normal tissues 
of irradiated patients. We suggest that not only 
the direct influence of irradiation on lympho- 
cytes but also the effect of lymphocytes on HLA 
expression may contribute to the increased sen- 
sitivity of irradiated individuals to infections. 
The abrogation of HLA class II antigen expres- 
sion by ionizing irradiation offers a new expla- 
nation for the immunosuppressive effect of 
irradiation. Irradiation of melanomas may have 
a destructive effect on dividing cells or influ- 
ence immunologic recognition. Which factor 
has more influence on the tumor will require 
careful follow-up to determine a possible influ- 
ence of irradiation on uveal melanomas and 
prognosis. 
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OPHTHALMIC MINIATURE 

She had the misfortune, on one of these pilgrimages during which she 
did not like to be disturbed, to meet on the beach a lady from Combray, 
accompanied by her daughters. Her name was, I think, Mme. Poussin. But 
among ourselves we always referred to her as “Just You Wait,” for it was by 
the perpetual repetition of this phrase that she warned her daughters of the 
evils that they were laying up for themselves, saying for instance if one of 
them was rubbing her eyes: “Just you wait until you go and get ophthal- 
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mia. 


Marcel Proust, Remembrance of Things Past 
Translated by C. K. Scott Moncrieff and Terence Kilmartin 


New York, Random House, 1981 
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EDITORIAL 





To Publish in THE JOURNAL 
Frank W. Newell 


Each month THE JOURNAL receives between 
50 and 65 new papers and 20 to 30 letters for 
consideration. The Editorial Board aims to pro- 
vide the latest and most important material in 
the field but is able to publish 15 to 20 articles 
and six to ten letters each month. The competi- 
tion for space is intense. For those who may be 
interested, here are suggestions for succeeding 
in the competition. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
is a general ophthalmic journal whose readers 
work in all branches of medicine. THE JOURNAL 
publishes articles and letters dealing with all 
aspects of ophthalmology. THE JouRNAL seeks 
Original material that will be interesting to a 
majority of THE JOURNAL readers. 

Please bear these aspects in mind when sub- 
mitting a typescript to THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY Office. Ask yourself wheth- 
er your topic will attract the attention of your 
colleagues. Have you, by clinical observation of 
humans or animals or by surgical or medical 
innovation, fulfilled any of the following crite- 
ria: (1) advanced the understanding or manage- 
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ment of a disease; (2) identified a previously 
undetected cause of a disease; (3) provided an 
effective medical or surgical therapy for a pre- 
viously unresponsive ocular condition; (4) de- 
fined more accurately or extensively an ocular 
function or structure; (5) described novel ocu- 
lar changes occurring ina systemic disease; (6) 
described the changes occurring in the eye or 
adnexa as a response to surgery or disease; (7) 
determined long-term effects of the medical or 
surgical treatment of an ocular disorder; or (8) 
showed that the previous descriptions of a 
condition are contrary to your observations and 
experience. 

Here is the strategy for success: 

First, be sure that you have something to say. 

Second, be sure you know what it is. If in 
doubt, write a single sentence explaining what 
it is and why you think THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY rather than any other pub- 
lication should publish your observations. You 
would do well to include that sentence in the 
covering letter transmitting your manuscript. 

Third, having written a concise account of 
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your study that will convey your excitement to 
both friends and strangers, think of those 7,500 
subscribers and many more readers who work 
outside the United States. Avoid all abbrevia- 
tions, avoid jargon words, be certain each au- 
thor agrees on the meaning of each sentence 
and each portion of the paper. 

Fourth, having targeted your message to its 
intended audience, remember that what you 
have written will be sent for review to outside 
referees. THE JOURNAL respects requests that 
close competitors should not be invited to act 
as referees and the Editorial Board will do its 
best to find others who can substitute. Remem- 
ber, though, that what you submit will be read 
most carefully by your most resolute rivals. 
Sometimes the Editorial Board disagrees with 
its referees: manuscripts may be returned that 
referees approve and occasionally manuscripts 
are accepted and published that some referees 
have recommended be rejected. 

Fifth, remember that THE JoURNAL has a 
small editorial staff and cannot provide exten- 
sive editorial assistance. Thus, use the active 
voice (we studied the eye”), not the passive 
voice (“the eye was studied by [us]’’). Follow 
Strunk and White’s Elements of Style, Fowler's 


Modern English Usage, and The Chicago Manual of 
Style. 

Sixth, know that what you write must be 
complete enough to stand on its own ground. 
Crucial data must be available in published 
form. Always send any related papers that are 
in press or have been submitted to another 
journal. 

Seventh, when you believe the draft of your 
report is satisfactory, ask colleagues for their 
opinions and then set out to begin all over 
again by rewriting your report. When you find 
that the outcome is shorter and clearer, repeat 
this process as often as you can. Be certain that 
all coauthors participate in the preparation of 
the report and that each coauthor signs the 
disclosure statement and copyright transfer. If 
your coauthors are too busy to read and correct 
the material, possibly the readers of THE Jour- 
NAL (or more likely the referees) will also find 
the material unworthy of their time. 

The Editorial Board encourages authors to 
publish their most exciting and interesting ma- 
terial in THE JOURNAL. We publish promptly. 
There is no backlog. Submit your most interest- 
ing and original material to THE JouRNAL. It 
will have a sympathetic reception. 
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LETTERS TO THE JOURNAL 


Respiratory Arrest After Two 
Retrobulbar Injections 


J. N. McGalliard, F.R.C.S. 


Department of Ophthalmology, Royal Victoria Hos- 
pital. 


Inquiries to J. N. McGalliard, F.R.C.S., Department of 
Ophthalmology, Royal Victorial Hospital, Belfast BT12 
6BA, Northern Ireland. 

Respiratory arrest after retrobulbar injection 
of anesthetic is usually associated with bupi- 
vacaine or in combination with lidocaine.'* Re- 
ports of respiratory arrest after a second retro- 
bulbar injection are rare. 

A 52-year-old woman was admitted for cata- 
ract surgery. A retrobulbar injection of 3 ml of 
2% lidocaine and hyaluronidase was adminis- 
tered into the intraconal space of the left eye, 
with the eye in the upgaze position. Two min- 
utes later, the patient lost consciousness and 
became apneic. Her systolic blood pressure 
dropped to 90 mm Hg and her heart rate de- 
creased to 50 beats per minute. Pure oxygen 
was administered through a face mask and the 
patient’s vital signs improved. Spontaneous 
respiration began to return within ten minutes 
and at 12 minutes the patient was maintaining 
all vital signs unaided. The patient completely 
recovered within two hours, but the operation 
was postponed. Computed tomography of the 
orbits showed no structural abnormality. 

Six weeks later uneventful cataract surgery 
was performed using general anesthesia. Post- 
operatively the patient developed an iris pro- 
lapse, which was repaired under local anesthe- 
sia at the patient’s request. After an injection of 
3 ml of 2% lidocaine and hyaluronidase into the 
intraconal space, the patient again became un- 
conscious and apneic. The patient responded 


promptly to 100% oxygen by face mask and 
breathed spontaneously after ten minutes. 
Total ophthalmoplegia was present and the 
prolapse was repaired. Final visual acuity was 
20/30: 

The absence of any bony or soft tissue abnor- 
mality on computed tomography ruled out the 
possibility of a small encephalocele. Therefore, 
access to the brain stem must have been via the 
meningeal sheath of the optic nerve. Kobet? 
described respiratory arrest after an initial ret- 
robulbar injection of anesthetic. He found sig- 
nificant levels of anesthetic in the cerebrospinal 
fluid of his patient and concluded that this 
was the result of a direct intrathecal injection. 
A second retrobulbar injection was uneventful. 
Drysdale showed the passage of dye into the 
subarachnoid space after retrobulbar injection. 
The absence of orbital hemorrhage or optic 
nerve damage in our patient suggests that only 
the meninges were traumatized by the needle 
tip. 

During the injections, the eye was directed 
superonasally (the Atkinson position). Unsold, 
Stanley, and De Groot‘ monitored the entry of a 
retrobulbar needle tip during computed tomog- 
raphy. They noted an increased susceptibility 
of the structures in the posterior orbit when the 
eye was in upgaze. Because it is more taut 
when directed superonasally, the optic nerve is 
more likely to be impaled by the advancing 
needle tip. Therefore, retrobulbar injection 
with the eye in the primary position should cut 
down the risk of accidental meningeal perfora- 
tion. | 

A variety of alternative agents are used for 
retrobulbar injections, including corticoste- 
roids and alcohol. Intrathecal injection of these 
agents is potentially lethal. 


THE JOURNAL welcomes letters that describe unusual clinical or pathologic findings, experimental results, and 
new instruments or techniques. The title and the names of all authors appear in the Table of Contents and are 
retrievable through the Index Medicus and other standard indexing services. Letters must not duplicate data 
previously published or submitted for publication. Each letter, must be accompanied by a signed disclosure 
statement and copyright transfer agreement published in each issue of THE JOURNAL. 

Letters must be typewritten, double-spaced, on 8 1/2 x 11-inch bond paper with 1 1/2-inch margins on all four 
sides. (See Instructions to Authors.) They should not exceed 500 words of text. A maximum of two 
black-and-white figures may be used; they should be cropped to a width of 3 inches (one column). Color figures 
cannot be used. References should be limited to five. 

Letters may be referred to outside editorial referees for evaluation or may be reviewed by members of the 
Editorial Board. All letters are published promptly after acceptance. Authors do not receive galley proofs but if 
the editorial changes are extensive, the corrected typescript is submitted to them for approval. 

These instructions markedly limit the opportunity for an extended discussion or review. Therefore, THE 
JOURNAL does not publish correspondence concerning previously published letters. 
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Acute Psychosis Associated With 
Topical Cyclopentolate 
Hydrochloride 


A. K. Khurana, M.S., 

B. K. Ahluwalia, M.S., 
Choudhry Rajan, M.B., B.S., 
and A. K. Vohra, M.D. 


Department of Ophthalmology-II, Medical College 
and Hospital. 


Inquiries to A. K. Khurana, M.S., 34/9], Medical En- 
clave, Rohtak-124001, India. 

Temporary acute psychosis has been associ- 
ated with instillation of cyclopentolate hydro- 
chloride into the eyes.'* To avoid this side 
effect, Havener* recommended a therapeutic 
concentration of an intitial drop of 0.5% cyclo- 
pentolate hydrochloride instilled into each eye 
and repeated five minutes later. We studied a 
case of acute psychosis after instillation of 
cyclopentolate hydrochloride at the recom- 
mended concentration. 

A healthy 7-year-old boy came to our institu- 
tion for a routine ophthalmic examination. He 
had no history of mental illness. Before testing 
his cycloplegic refraction, one drop of 0.5% 
cyclopentolate hydrochloride was instilled into 
each eye. This was repeated after five minutes. 
Approximately 35 minutes later, the patient 
jumped up and moved toward the exit. His 
parents persuaded him to sit in a chair, but he 
became restless and was unable to sit quietly. 
The patient became confused and disoriented, 
and began making “funny faces.” When asked 
to state his name, he asked for “Campa Cola.” 
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He did not recognize his parents. Results of an 
immediate psychiatric examination showed 
that the patient was experiencing visual and 
tactile hallucinations, as well as severe memory 
loss. His speech became nonsensical and inco- 
herent. Four hours later, all of his symptoms 
had disappeared. He had no recollection of the 
event. 

Our patient’s reaction prompted us to evalu- 
ate the efficacy and safety of cyclopentolate 
hydrochloride for refraction. We studied 50 
children younger than 8 years of age. After an 
initial psychiatric examination, each child was 
tested for cycloplegic reaction using Havener’s 
recommended dosage of cyclopentolate hydro- 
chloride. Of the 50 patients studied, two (4%) 
developed an acute psychosis reaction after 
cyclopentolate hydrochloride instillation; 48 of 
50 patients (96%) had no side effects. 

These findings seem to support the efficacy 
of using cyclopentolate hydrochloride for test- 
ing cycloplegic refraction. However, clinicians 
should be aware that psychotic side effects can 
occur and that caution should be exercised. 
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Ocular Examination Before Initiation 
of Lovastatin (Mevacor) Therapy 


F. T. Fraunfelder, M.D. 


Department of Ophthalmology, Oregon Health Sci- 
ences University. 


Inquiries to National Registry of Drug-Induced Ocular 
Side Effects, Oregon Health Sciences University, Port- 
land, OR 97201. 

Lovastatin is a potent inhibitor of hy- 
droxymethylglutaryl-coenzyme A reductase, 
an enzyme that catalyzes an early rate-limiting 
step in cholesterol biosynthesis. It has recently 
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been released in the United States for the treat- 
ment of increased serum cholesterol levels. 
Because this agent is usually well tolerated and 
highly effective in lowering low-density lipo- 
protein cholesterol concentrations,’ it may 
become widely used for the treatment of hyper- 
cholesterolemia. Although the overall preva- 
lence of lenticular opacities in patients treated 
with lovastatin did not increase during 
premarketing clinical trials, and no causal rela- 
tionship between lovastatin and lens change 
has been established (package insert, Merck 
Sharp & Dohme Laboratories), cataracts have 
been produced in some dogs given at least 50 
times the maximum human dose for prolonged 
periods.’ Therefore, as a precaution, the manu- 
facturer recommends slit-lamp examination be- 
fore or shortly after starting treatment with 
lovastatin, and annually thereafter. The reason 
in part for this concern dates back some 25 
years to when triparanol (MER-29, an unrelated 
late-stage cholesterol synthesis inhibitor devel- 
oped by another laboratory) was withdrawn 
from the market because of significant human 
cataract formation.’ 

The initial examination for patients receiving 
lovastatin should include an examination with 
dialted pupils and study of the lens, including 
retroillumination. The patients should be ex- 
amined annually, with special attention direct- 
ed to the anterior capsule shagreen and ante- 
rior subcapsular cortical region, especially in 
the periphery. 

Over a three-year period, I examined 175 
patients treated with lovastatin. Although I did 
not observe a high incidence of lens changes in 
these patients, I was surprised at the normal 
variation in the human lens, regardless of the 
influence of this drug. (This is especially true of 
the appearance and disappearance of vacu- 
oles.) I believe that it will be a number of years, 
however, before lovastatin is proved or dis- 
proved as a weak cataractogenic agent. 


References 


l. Tobert, J. A.: New developments in lipid- 
lowering therapy. The role of inhibitors of 
hydroxymethylglutaryl-coenzyme A reductase. Cir- 
culation 76:534, 1987. 

2. Kirby, T. J.: Cataracts produced by triparanol 
(MER/29). Trans. Am. Ophthalmol. Soc. 65:493, 1967. 


Familial Keratoconus 
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Keratoconus is a progressive, noninflam- 
matory disorder characterized by ectasia, pro- 
trusion, and thinning of the cornea. Although 
most cases of keratoconus are not hereditary, a 
family history of keratoconus may be noted in 
approximately 6% of patients.’ 

A 14-year-old boy was referred to us for 
corneal examination. Keratoconus had been di- 
agnosed when the patient was 11 years old. On 
examination, large, irregular cones on the cor- 
nea were observed, with marked thinning and 
scarring centrally. Automated keratometry 
showed a reading of R.E.: 58.25/67.62 and L.E.: 
51.00/84.50. Because of poor vision, the patient 
had a corneal transplant in his left eye at the 
age of 14 years. He had a subsequent corneal 
transplant in his right eye two years later. 

Bilateral keratoconus had been diagnosed in 
the patient’s 35-year-old father when he was in 
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Figure (Forstot and associates). Corneal topogra- 
phy of parents. Top left, father’s right eye; top right, 
left eye. Bottom left, mother’s right eye; bottom 
right, left eye. 
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his 20s. Examination disclosed more advanced 
keratoconus in the right eye than in the left eye. 
Keratometry was not possible in either eye 
because of the severe irregularity of the corneal 
shape, although corneoscopic photographs 
were obtained (Figure, top). Bilateral keratoco- 
nus had also been diagnosed in the patient's 
35-year-old mother when she was 27 years old. 
Results of corneal examination showed the ker- 
atoconus to be more advanced in the left eye 
than in the right eye (Figure, bottom). 

Results of a recent clinical and epidemiologic 
study have estimated the prevalence rate of 
keratoconus in humans to be 54.5 per 100,000. ! 
Previous studies have estimated the prevalence 
rate to be between 50 and 230 per 100,000.” 
Keratoconus is clearly an extremely rare condi- 
tion, and the probability that both a husband 
and wife would have keratoconus is extremely 
small. 
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Postganglionic Horner’s syndrome and ipsi- 
lateral headache in the absence of other neuro- 
logic signs is regarded as a benign condition. It 
has been associated with a number of disorders 
of the carotid artery, including dissection, oc- 
clusion, aneurysm, and carotid body tumor.’ 
We studied a case of Horner’s syndrome and 
ipsilateral headache associated with severe ath- 
erosclerosis of the carotid artery bifurcation. 


a 





Figure (Monteiro and Coppeto). Results of an arte- 
riogram showing severe stenosis of the left external 
carotid artery and the ulcerated plaque in the left 
internal carotid artery near the bifurcation. 


A 56-year-old woman was awakened by se- 
vere pain around the left eye and temple. The 
pain was steady and lasted for approximately 
one hour. Soon afterward, she noticed that the 
left eyelid drooped and that the left pupil was 
smaller than the right. She had had a thyroidec- 
tomy at the age of 32 years because of hyper- 
thyroidism. There was no history of migraine. 
The patient’s hypertension was controlled with 
60 mg of propranolol hydrochloride twice daily 
and 100 mg of hydrochlorothiazide once a day. 

On examination, 2 mm of blepharoptosis was 
noted in the left upper eyelid, as was 1.5 mm of 
miosis. In moderate lighting, the right pupil 
measured 4.5 mm and the left pupil measured 
3.0 mm. Visual acuity was 20/20 bilaterally. 
Both pupils reacted normally to light and near, 
but the left pupil dilated slowly in the dark. 
Although one drop of 1% hydroxyampheta- 
mine hydrobromide dilated the right pupil to 
6 mm in 30 minutes, it had no effect on the left 
pupil, indicating oculosympathetic damage of 
the third neuron. Results of the rest of the 
examination were normal. 
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Results of both a general physical examina- 
tion and a neurologic examination disclosed an 
intense systolic bruit over the left cervical ca- 
rotid artery. Results of an arteriogram showed 
severe stenosis of the left external carotid ar- 
tery at its origin, and an ulcerated plaque in the 
left internal carotid artery near the bifurcation 
(Figure). The patient was treated with 500 mg 
of aspirin twice a day. Although the Horner’s 
syndrome remained unchanged, the pain did 
not recur. 

The vascular supply to the superior cervical 
ganglion is produced by the ascending pharyn- 
geal artery (a branch of the external carotid 
artery), and by variable contributions from 
both the small branches of the carotid artery 
and the superior thyroidal artery (an early 
branch of the external carotid).? Havelius and 
Hindfelt® suggested that the vascular supply of 
postganglionic sympathetic fibers may be 
provided by small direct branches of the inter- 
nal carotid artery. 

We believe that the oculosympathetic paresis 
and the headache in our patient resulted from 
ischemia to either the superior cervical gangli- 
on or the postganglionic sympathetic fibers. 
The ischemia resulted from the severe athero- 
sclerotic disease present in both the external 
and the internal carotid arteries, near the bifur- 
cation of the common carotid. Sears, Kier, and 
Chavis’ produced Horner’s syndrome in rab- 
bits by ligating the vascular supply to the supe- 
rior cervical ganglion. They suggested that is- 
chemia of the sympathetic pathways could 
account for Horner’s syndrome in humans.‘ 
Our findings support this hypothesis. 

Grimson and Thompson! have divided pa- 
tients with postganglionic Horner’s syndrome 
and ipsilateral headache into three groups. 
Group I includes patients with hemicrania, ip- 
silateral oculosympathetic paresis, and para- 
sellar involvement of the third, fourth, fifth, 
and sixth cranial nerves. These signs indicate a 
parasellar lesion and warrant an intensive 
neuroradiologic investigation. Group II con- 
sists of patients with typical cluster headache. 
Group III includes patients with headache pain 
not associated with typical cluster headache, as 
in our patient. Patients in Group III may also 
have involvement of the first division of the 
trigeminal nerve. Grimson and Thompson also 
pointed out that although the latter two groups 
share a benign condition, a carotid angiogram 
should be obtained for Group III patients if 
their headaches do not resolve within several 
months.’ Our findings support this in that even 


in the presence of a transient, self-limited 
headache, severe carotid artery occlusive dis- 
ease was present. 
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Scintillating Scotoma After Retinal 
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Scintillating scotoma has classically been as- 
sociated with ophthalmic migraine. I studied 
two cases of scintillating scotoma apparently 
caused by subretinal fluid, which was slowly 
resorbing, after retinal detachment surgery. 


Case 1 

A 33-year-old myopic man underwent a scler- 
al buckling procedure for retinal breaks. De- 
marcation lines were observed. Complete 
drainage of the subretinal fluid was not possi- 
ble during surgery because extremely viscous 
subretinal fluid was present. Postoperatively, 
an area of loculated subretinal fluid posterior to 
the buckle was noted in the midperipheral and 
inferotemporal regions. The patient reported 
almost constant “sparkling,” or scintillating, 
lights in the superior nasal visual field. The 
patient reported the scintillation in both light- 
adapted and dark-adapted settings. Six months 
later, the subretinal fluid resolved and the pa- 
tient reported no further scintillating symp- 
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toms. Results of visual field examination 
showed resolution of the scotoma in this area. 


Case 2 

A 28-year-old woman underwent a scleral 
buckling procedure for retinal detachment be- 
cause of lattice degeneration with holes in the 
inferotemporal quadrant. There were demarca- 
tion lines at the posterior aspect of the detach- 
ment that extended almost to the macula. The 
patient underwent a scleral buckling procedure 
without drainage of subretinal fluid. Three 
weeks after surgery, the patient complained of 
a scintillating scotoma in her nasal midperiph- 
eral visual field. This corresponded to a tem- 
poral area of loculated subretinal fluid posteri- 
or to the buckle. The patient learned she was 
pregnant at about this time. Six months later, 
the patient reported that the scintillating scoto- 
mas were no longer present. On examination 
the nasal visual field defect had disappeared 
and the subretinal fluid was no longer present. 

In both of these cases, the retinal detach- 
ments had demarcation lines and were caused 
by inferior retinal holes and lattice degenera- 
tion in young patients. The subretinal fluid, 
which was extremely viscous in the patient 
who underwent drainage, was thought to be 
similarly viscous in the other patient. This 
viscosity accounts for the slow resolution of the 
subretinal fluid. Why stimulation of the retina 
resulted in the scintillating scotomas in these 
patients is not known. Differentiation from 
scintillation associated with migraine is not a 
problem, however, because of the clinical set- 
ting in which it occurs. 


Solar Retinopathy in Persons on 
Religious Pilgrimage 
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and David A. Newsome, M.D. 
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Louisiana State University Medical Center School of 
Medicine. 
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St., New Orleans, LA 70122. 

Visual disturbance from sungazing associat- 
ed with religious practices or eclipse viewing 
has been known since ancient times.’ Symp- 
toms include central scotomas, blurred vision, 
and metamorphopsia. Results of fluorescein 


angiograms can appear normal, despite the 
presence of early white to yellow retinal lesions 
that occur before permanent pigment epithelial 
changes. Although visual recovery is usual, it 
is not certain.'” 

Recently, six children in Medjugorje, Yugo- 
slavia reported witnessing an apparition of 
Mary, the Mother of Jesus. This event has 
stimulated worldwide pilgrimages to Med- 
jugorje to witness the phenomena associated 
with the apparition, such as spinning, jump- 
ing, and pulsating movements of the sun. The 
sun has also been reported to emit various 
colors, and is occasionally covered by a dark 
disk. Anecdotal reports of prolonged sun- 
gazing without noticeable visual effects have 
appeared in the local media of Medjugorje. 

We recently examined three patients who 
developed various degrees of solar retinopathy 
after sungazing during a pilgrimage to Med- 
jugorje. Two of our three patients recovered 
vision fully, but the third had what appeared to 
be, after nine months of follow-up, permanent 
visual loss (Figure). All patients were pre- 
scribed 200 mg of ibuprofen twice daily and 1% 
prednisolone acetate four times daily for peri- 
ods of one to four months. One patient also 
received 40 mg of oral corticosteroids for one 
week. 

In our patients, as in nearly all reported cases 
of solar retinopathy, at least some improve- 
ment in visual acuity was noted. If a normal 
angiogram and an initial visual acuity of 20/50 
or better are present on examination, prognosis 
is somewhat favorable, regardless of any visi- 
ble lesions. Hypopigmentation of the pigment 
epithelium developing at various times after 
the sun exposure was observed. This was most 
prominent in the patient who reported repeat- 
ed sungazing episodes. Despite the effects on 
the retinal pigment epithelium of repeated and 
longer exposure to sunlight,” the acuity of two 
of our patients returned to preexposure levels, 
whereas the third patient experienced loss of 
vision after only one sungazing episode. We 
treated these patients with corticosteroids and 
nonsteroidal, anti-inflammatory drugs on an 
empiric basis. Because the natural course of 
solar retinopathy is to show resolution and 
visual improvement, it is unclear whether the 
therapy hastened the resolution in our pa- 
tients. 

We wish to reemphasize the potential for 
permanent loss of vision after sungazing. Pil- 
grims to Medjugorje have repeatedly claimed 
to have stared at the sun with both eyes for 
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Figure (Cangelosi and Newsome). Top left, Fundus photograph of the right eye of a 21-year-old woman, taken 
21 days after sungazing on pilgrimage and several brief episodes of sungazing in New Orleans. Note the focal 
yellow exudate-type lesion within the retina near the center of the fovea (arrowhead). Both eyes looked similar. 
Fluorescein angiography of the right eye was normal at the time this lesion was present, as well as nine months 
(top right) after the sungazing episodes. Visual acuity eventually improved from 20/50 to 20/20 bilaterally. 
Bottom left, Fundus photograph of the right eye of a 26-year-old man, also taken 21 days after sungazing on 
pilgrimage. Note the circumscribed lesion, which is represented by a window defect on fluorescein angiography 
(bottom right). The patient’s visual acuity improved from 20/80 to only 20/30. 


periods in excess of ten minutes with no symp- 
toms or apparent ill effects. This contrasts with 
well-documented reports of solar retinopathy 
occurring after less than 60 seconds of sun- 
gazing.” The effects of the time of day and 


atmospheric filtration of sunlight may play a 
role. Sungazing is not known to raise the temp- 
erature of retinal tissues sufficiently to cause 
thermal damage, implicating a short-wave- 
length-dependent photochemical toxic mecha- 
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nism.* Sungazing in Medjugorje reportedly 
often occurs near sunset, thus possibly reduc- 
ing but not eliminating the hazard.° 

Our recent experience demonstrates that the 
general public is not completely aware of the 
hazards of sungazing, including possible visual 
loss. Despite personal beliefs, those who gaze 
at the sun risk permanent retinal damage. 
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We treated five macroaneurysms with dye 
yellow light (577 nm) over the past three 
years. In treating vascular structures, this dye 
yellow wavelength is useful because it has ex- 
cellent absorption in oxyhemoglobin and a 
high hemoglobin-to-melanin absorption ratio, 
which minimizes retinal pigment epithelium 
damage.’ 

The objective of macroaneurysm laser thera- 


py is to reduce leakage and the probability of 
rupture, without occluding or perforating the 
underlying artery. Consideration of two princi- 
ples can reduce the risk of complications. First, 
experimental studies have shown that laser 
burns placed directly on a retinal artery pro- 
duce vessel wall effects distal to the treatment 
site.” This is because of light absorption and 
heating in the blood column, and blood flow.’ 
Second, the shorter the duration of exposure, 
the higher the power required for a therapeutic 
effect, and the narrower the safety margin be- 
tween photocoagulation and undesirable ther- 
momechanical effects.’ 

The macroaneurysms were photocoagulated 
with 0.2- to 0.5-second exposures, a 200-ym 
spot size, and the lowest power setting that 
produced a visible lesion. Our power settings 
typically ranged from 90 to 130 mW, similar to 
those we have used in over 200 cases of dye 
yellow panretinal photocoagulation. Our initial 
burns were placed adjacent to the macro- 
aneurysm, both for therapeutic effect and to 
help determine local threshold. Subsequent 
burns, each partially covering the macro- 
aneurysm, were placed slightly proximal to, 
and then around, the macroaneurysm. One of 
the five macroaneurysms required a second 
treatment. Neither arterial perforation nor arte- 
rial occlusion occurred. Visual acuity improved 
in three of the five cases, all of which have been 
followed up for more than six months. 

Russell and Folk’ reported a case of branch 
retinal artery occlusion after dye yellow photo- 
coagulation of an arterial macroaneurysm. A 
high power setting and a short exposure time 
(200 mW, 0.1 second) had been used, although 
several factors may have prompted these laser 
parameters, such as patient eye movement. 
Additionally, individual vascular abnormalities 
could have predisposed their patient to arterial 
occlusion, regardless of laser wavelength, ex- 
posure duration, or power setting. Their case 
demonstrates the difficulties associated with 
laser therapy for macroaneurysms. It also em- 
phasizes the importance of selecting the lowest 
power needed for retinal photocoagulation ina 
particular patient, regardless of laser wave- 
length. 
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The congenital tilted disk syndrome is 
caused by defective closure of the embryonic 
cleft. It is characterized by inferonasal tilting of 
the optic disk, an associated inferonasal cres- 
cent, and thinning of the retinal pigment epi- 
thelium and choroid in the inferonasal portion 
of the fundus. It is usually accompanied by 
varying degrees of myopic or hypermetropic 
astigmatism and visual field defects.! I studied 
a case of bilateral congenital tilted disk syn- 
drome associated with unilateral parafoveal 
subretinal neovascularization. 

A 43-year-old woman was referred because of 
metamorphopsia and blurring in her right eye. 
Her visual acuity was R.E.: 20/60 and L.E.: 
20/40, with a myopic astigmatism in both eyes 
(R.E.: -2.50 —3.50 x 170, L.E.: —3.00 —3.50 x 
10). Ophthalmoscopy showed bilateral congen- 
ital tilted disks with shallow inferonasal 
staphylomata. In the right eye was a small 
serous detachment of the retina involving the 
fovea. The margin of the serous detachment 
was lined by small hard exudates, and a subret- 
inal neovascular membrane in the inferior part 
of the serous detachment was noted (Figure, 
left). In the left eye, a small group of drusen 
inferior to the fovea at the border of the choroi- 
dal hypoplasia was observed. Fluorescein angi- 
ography of the right eye showed early filling of 
the subretinal new vessels, which did not ex- 
tend into the foveal avascular zone (Figure, 
right). The neovascular membrane was treated 








Figure (Stur). Top, Red-free photograph and bot- 
tom, fluorescein angiogram (late venous phase) of the 
parafoveal subretinal neovascularization inferior to 
the fovea at the border of the hypoplastic part of the 
choroid. The black spot in the center of the picture is 
a camera artifact. 


successfully with confluent laser burns using 
the green wavelength of the argon laser. 
Subretinal neovascularization can be caused 
by a variety of diseases.” These include congen- 
ital anomalies caused by defective closure of 
the embryonic cleft, such as retinochoroidal 
coloboma,’ and pits of the optic nerve head.‘ 
The hypoplasia of the choroid in this disease is 
similar to the acquired choroidal degeneration 
of myopic eyes. Therefore, the parafoveal sub- 
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retinal neovascularization in our patient may 
have been caused by degenerative changes as- 
sociated with congenital malformation. This 
conclusion is supported in that both the subret- 
inal neovascularization and the group of dru- 
sen in the contralateral eye originated where 
the border between the hypoplastic and the 
normal choroid was adjacent to the fovea. This 
area may be more sensitive to secondary de- 
generative changes than other fundus areas. 
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The syndrome of acute glaucomatocyclitic 
crisis, as described by Posner and Schlossman,! 
consists of unilateral increased intraocular 
pressure associated with mild conjunctival in- 
jection, blurred vision, anterior chamber flare, 
and small discrete keratic precipitates on the 
cornea. It has been associated with primary 
open-angle glaucoma.’ This condition is usual- 
ly self-limiting, and is treated with ocular hy- 


potensive agents and topical corticosteroids. 
We studied a case of acute glaucomatocyclitic 
crisis in a patient with primary open-angle 
glaucoma, in which surgical intervention was 
the treatment of choice. 

In 1971 a 47-year-old man complained of 
halos around lights, pain, blurred vision, sensi- 
tivity to light, and tearing and redness in the 
left eye. He had had similar recurrent symp- 
toms for one year, and had been given a regi- 
men of topical pilocarpine and epinephrine; he 
could not tolerate acetazolamide. In the left 
eye, intraocular pressure was 50 mm Hg and 
visual acuity was 20/50. Microcystic edema of 
the cornea, pigmented keratic precipitates, and 
mild flare of the anterior chamber were noted. 
The iridocorneal angle was open, with no pe- 
ripheral anterior synechiae. The optic disk ap- 
peared healthy, with good neuroretinal rim 
tissue in all areas, and a cup-to-disk ratio of 0.3. 
There was no detectable visual field loss. Nei- 
ther glaucomatous nerve damage nor visual 
field loss was present in the right eye, although 
a mild increase in intraocular pressure was 
noted. The patient was treated with topical 
epinephrine, dexamethasone, and oral dichlor- 
phenamide. From 1971 to 1974, the patient had 
three more unilateral acute glaucomatocyclitic 
crises in the left eye. Each time he was treated 
with topical corticosteroids (fluorometholone 
or dexamethasone), oral methazolamide, and 
topical epinephrine. Each episode lasted three 
to four weeks. During the 1971 to 1974 period, 
the patient developed paracentral scotomas, 
and an increase in the cup-to-disk ratio from 
0.3 to 0.7. In September 1974, a trabeculectomy 
with a peripheral iridectomy was performed. 

In a 12-year follow-up period, there were no 
recurrent episodes of acute glaucomatocyclitic 
crisis. Intraocular pressure in the left eye 
ranged from 5 to 12 mm Hg and visual acuity 
was 20/30, with no detectable change in the 
visual field or the optic disk. Possible early 
stage primary open-angle glaucoma in the right 
eye remained stable on medical therapy. 

The filtering surgery may have decreased the 
intraocular pressures associated with glauco- 
matocyclitic episodes by establishing an alter- 
native outflow channel that compensated for 
either a decreased outflow facility or increased 
aqueous formation.’ 

We believe that the surgical treatment of this 
patient was successful, with success being de- 
fined as no further signs or symptoms, no 
recorded increases in intraocular pressure, and 
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no further visual loss or optic disk change. 
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Limbal- vs Fornix-Based Conjunctival 
Trabeculectomy Flaps 


EDITOR: 

In the article ‘‘Limbal- vs fornix-based con- 
junctival trabeculectomy flaps,” by Carlo E. 
Traverso, Karim F. Tomey, and Sobhi Anto- 
nios (Am. J. Ophthalmol. 104:28, July 1987), 
the authors concentrate on the length of the 
surgical procedure and the overall results. 
They concluded that there is little difference 
in the results of the two procedures or the 
time taken to perform the surgical proce- 
dures. I wish to comment on some aspects of 
trabeculectomy when using a conjunctivo- 
Tenon’s flap, which I belive add to the safety 
of the operation. 

The authors report progressive shallowing 
of the anterior chamber with the fornix-based 


conjunctival flap as compared to a deeper 
chamber with the limbal-based flap, although 
both were comparable after the first week. 
The progressive shallowing of the anterior 
chamber is related to their technique in which 
the limbal end of the two radial incisions of 
the lamellar scleral flap were left unsutured. 
This allows the aqueous humor to drain 
through the radial incision at the corneoscler- 
al limbus; spread along the front edge of the 
conjunctival flap, which is tightly opposed to 
the sclera; and leak out at the edges of the 
conjunctival flap through the absorbable su- 
ture site. If the conjunctival flap is not snugly 
opposed to the sclera, then the aqueous 
humor may drain freely through the front 
edge of the conjunctival flap. This would 
cause an even higher incidence of shallow 
anterior chamber or even flat anterior cham- 
ber than the authors described. When a 
fornix-based flap is used, the presence of a 
shallow anterior chamber during the week 
after surgery can be almost totally eliminated 
by suturing the limbal edge of the two radial 
incisions. 

I have found it easier to oppose directly the 
conjunctival flap and prevent leakage at the 
site of the conjunctival suture when 10-0 
nylon sutures rather than absorbable sutures 
are used. 

MAURICE H. LUNTZ, M.D. 
New York, New York 


Reply 


EDITOR: 

Dr. Luntz’s observations are most appropri- 
ate and should be taken into consideration 
before switching from limbal-based to fornix- 
based conjunctival flaps for trabeculectomy. 
Indeed, additional sutures at the radial inci- 
sions of the lamellar scleral flap help reduce 
postoperative hypotony. We usually tie our 
sutures only at the corners of the scleral flap 
to obtain some drainage of the aqueous 
humor. Should the scleral flap be left too 
loose, profound postoperative hypotony and 
a shallow or flat anterior chamber will be like- 
ly to occur, regardless of whether the con- 
junctival flap is limbal or fornix-based. As ap- 
propriately pointed out by Dr. Luntz, 
postoperative hypotony and a shallow or flat 
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anterior chamber may be particularly evident 
when fornix-based conjunctival flaps are 
used, especially if the flap is sutured too 
loosely. 

Regarding the use of nylon vs absorbable 
sutures, we have been pleased with the latter, 
probably because we have them available 
mounted on tapered needles. Certainly, 10-0 
nylon can be a good alternative. 

CARLO E. TRAVERSO, M.D. 
KARIM F. TOMEY, M.D. 
SOBHI R. ANTONIOS, M.D. 
Riyadh, Saudi Arabia 


Clinical Evaluation of the Oculab 
Tono-Pen 


EDITOR: 

In the article “Clinical evaluation of the 
Oculab Tono-Pen,”’ by D. S. Minckler, G. 
Baerveldt, D. Heuer, B. Quillen-Thomas, 

A. F. Walonker, and J. Weiner (Am. J. Oph- 
thalmol. 104:168, August 1987), the authors 
conclude that the differences in intraocular 
pressure measured by this instrument are not 
“clinically troublesome.” Of the 270 eyes 
studied, intraocular pressure in approximately 
39% of the eyes measured outside an error 
range of +3 mm Hg. Many of these eyes had 
high intraocular pressures. Because surgical 
decisions in glaucoma are influenced by intra- 
ocular pressures, I believe that a qualification 
should be placed on the use of this instru- 
ment in patients with glaucoma. Although the 
authors found no statistically significant dif- 
ference in intraocular pressure that measured 
greater than 24 mm Hg (P = .30), the error in 
the measurement may be clinically significant 
for a glaucoma patient. 

The Tono-Pen may be a convenient and an 
accurate means for measuring intraocular 
pressure in uncooperative patients or in pa- 
tients with irregularly shaped corneas. How- 
ever, the impression that this instrument, 
with its “trivial differences” in measurement, 
can replace the Goldmann applanation to- 
nometer in treating patients with high intra- 
ocular pressure should not be given. 

EVE J. HIGGINBOTHAM, M.D. 
Chicago, Illinois 


Reply 


EDITOR: 

We appreciate Dr. Higginbotham’s concern 
regarding our statement that the “small un- 
derestimation of intraocular pressure with the 
Tono-Pen in eyes with high intraocular pres- 
sure ... is not considered likely to be clini- 
cally troublesome.” That statement was based 
on our belief that a relatively small error (+3 
mm Hg) in the majority of serial intraocular 
pressure measurements should not adversely 
affect therapy judgments in glaucoma pa- 
tients. We do not believe that an error of this 
magnitude is clinically problematic because in 
the same pressure ranges, the error is barely 
more than the error associated with the stan- 
dard Goldmann tonometer, which is at least 
+2 mm Hg. Although the measurements of 
higher intraocular pressure may be mislead- 
ing when associated with an error greater 
than +3 mm Hg, intraocular pressure alone 
should never constitute the sole reason for 
clinical judgments. Regardless of the method 
used, any intraocular pressure measurement 
is an approximation, and should be evaluated 
in the whole context of the problem. At high- 
er intraocular pressures, the error in measure- 
ment is likely to be greater with any instru- 
ment, including the Goldmann tonometer. We 
could only assume that the Goldmann meas- 
urements were accurate as they were impossi- 
ble to verify. 

Dr. Higginbotham’s suggestion that the 
Tono-Pen may have special application for in- 
traocular pressure measurements in compli- 
cated cases such as uncooperative patients or 
patients with irregularly shaped corneas is 
somewhat inconsistent with her concerns 
about the instrument’s accuracy, since no 
study has yet determined the Tono-Pen’s error 
in such cases. We predict, however, that the 
error rate for any instrument in a complicated 
case would be far greater. Therefore, judg- 
ments of therapy based on intraocular pres- 
sure measurements would be more problemat- 
ic in these cases. 

DON S. MINCKLER, M.D. 

La Jolla, California 

GEORGE BAERVELDT, M.D. 
DALE K. HEUER, M.D. 

BETH QUILLEN-THOMAS, B.SC. 
A. FRANCES WALONKER, D.B.O. 
JOHN WEINER, DR.P.H. 

Los Angeles, California 
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Nd:YAG Laser Photodisruption of 
the Lens Nucleus Before 
Phacoemulsification 


EDITOR: 

In the article “Nd:YAG laser photo- 
disruption of the lens nucleus before phaco- 
emulsification,” by E. H. Ryan, Jr., and S. 
Logani (Am. J. Ophthalmol. 104:382, October 
1987), the authors determined that laser pre- 
treatment of the lens nucleus decreased 
phacoemulsification time and thus increased 
the safety of the procedure. 

I would like to bring to the attention of the 
authors that Dr. Stephen Chambless and I 
have performed this procedure safely on over 
2,000 patients. Dr. Chambless discussed this 
procedure in the January 1985 issue of the 
American Intraocular Implant Society Journal. 
I reported a detailed account of the procedure 
in the May 1987 American Society of Cataract 
and Refractive Surgery Journal. In the Octo- 
ber 1987 edition of the Video Journal of Oph- 
thalmology, I performed the technique in a 
video segment. 

I have found that the technique is effective 
in decreasing the phacoemulsification time 
significantly. I have also found that the pre- 
treatment of the nucleus allows one to remove 
many cataracts with a simple irrigation and 
aspiration technique, thereby bypassing 
phacoemulsification completely. If the laser is 
properly focused, one can avoid posterior 
capsule rupture completely. 

JERRY ZELMAN, M.D. 
Miami Beach, Florida 
EDITOR: 

I would like to congratulate E. H. Ryan, Jr., 
and S. Logani on their article, “Nd:YAG laser 
photodisruption of the lens nucleus before 
phacoemulsification’” (Am. J. Ophthalmol. 
104:382, October 1987). Their article confirms 
my belief that pretreatment of the lens nucle- 
us is a valuable aid in phacoemulsification. 

Perhaps the authors were not aware of a 
study that I presented at the American Intra- 
ocular Implant Society meeting in April 1984, 
and which was published in the January 1985 
issue of the American Intraocular Implant So- 
ciety Journal, concerning 220 cases of Nd:YAG 
laser pretreatment of the nucleus prior to 
phacoemulsification, or of the study pre- 
sented by Dr. Jerry Zelman in the May 1987 
issue of the American Society of Cataract and 


Refractive Surgery Journal concerning a larger 
number of cases. Additionally, they obviously 
were not aware of my presentation at the 
American Society of Cataract and Refractive 
Surgery meeting in Orlando in April 1987, of 
which approximately 1,000 cases are sched- 
uled to be published in the American Society 
of Cataract and Refractive Surgery Journal in 
an upcoming issue, in addition to multiple 
articles in the “newspapers” (Ophthalmology 
Times, Ocular Surgery News) by Drs. Richard 
Keates, Jerry Zelman, and myself. 

My findings differ from theirs in that I 
found an even greater percentage decrease in 
emulsification time with treated as compared 
to untreated nuclei, and that the effect was 
more marked in denser nuclei, with the great- 
est effect being in 4+ nuclear sclerosis; also 
the risk of accidental rupture of the posterior 
capsule is virtually zero with proper tech- 
nique. 

W. STEPHEN CHAMBLESS, M.D. 
Dallas, Texas 


Reply 


EDITOR: 

We appreciate the interest shown and com- 
ments made by Drs. Zelman and Chambless 
regarding our study. 

We were aware of the reports of this proce- 
dure in the various “newspapers,” but our 
review of publications listed in the Index 
Medicus failed to produce the other listings. 

Our study showed that YAG photo- 
disruption of the nucleus shortens phaco- 
emulsification time in vitro. We think this 
may be a promising adjunct to cataract sur- 
gery. However, we still have several concerns 
about recommending this technique before 
routine cataract surgery. 

First, capsular rupture is the most serious 
risk of this procedure. In the hands of experi- 
enced surgeons such as Drs. Chambless and 
Zelman, the capsular rupture rate is undoubt- 
edly low. In less experienced surgeons, one 
would expect a higher rate of this complica- 
tion. Preoperative capsular rupture potential- 
ly exposes the patient to lens-induced uveitis, 
increased intraocular pressure, or other un- 
known risks. It has yet to be proven whether 
the benefits of this procedure exceed the 
risks. 
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Second, the current state-of-the-art tech- 
nique in posterior chamber lens implantation 
requires an incision of approximately 7 mm. 
The major advantage of phacoemulsification 
over the standard nucleus expression tech- 
nique is thus lost. If injectable implant tech- 
nology is proven safe and effective, 
phacoemulsification and therefore YAG 
photodisruption could offer more significant 
benefits over extracapsular cataract surgery 
with expression of the nucleus. 

Additionally, there exists potential for 
abuse. An extra charge to the patient for this 
procedure could create a financial incentive 
for its overuse. Also, in this age of cataract 
advertising, being the first in town to do 
“laser cataract surgery” could be misused as 
a marketing tool. 


This is a procedure that could be readily 
studied in a controlled, randomized, prospec- 
tive fashion. The risks and benefits could be 
documented, and the indications defined. 
While the experiences of Drs. Zelman and 
Chambless suggest this is an effective proce- 
dure, their experiences remain anecdotal. We 
think YAG photodisruption of the lens nucle- 
us is a promising technique, the value of 
which should be tested in a controlled clinical 
trial. 


EDWIN H. RYAN, JR., M.D. 
St. Louis, Missouri 
SANJAY LOGANI, B.S. 
Chicago, Illinois 
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Informed Consent. Legal Theory and Clinical 
Practice. By Paul S. Appelbaum, Charles W. 
Lidz, and Alan Meisel. 286 pages, index. $27.95 


Reviewed by G. F. Jupiscu 
Iowa City, Iowa 


This remarkable book would be an excellent 
core text for a course that should be mandatory 
in every medical school curriculum. Its mes- 
sage is pertinent and timely for all physicians 
who deal with patients. 

The three authors, a psychiatrist, a sociolo- 
gist, and a law professor, have collectively and 
individually studied the concept of informed 
consent for over a decade, and found the doc- 
trine to be poorly understood. In response, 
they have written this comprehensive intro- 
duction to the theory and practice of informed 
consent. Their personal involvement and first- 
hand experience make the practical knowledge 
and clinical examples in this book especially 
instructive. 

There are five parts. Part I addresses the 
origin of the concept of informed consent and 
the ethical theories upon which the idea is 
based. Part II outlines the evolution of the legal 
theory of informed consent with emphasis on 
the legal ambiguities that cause problems for 
practitioners. In Part III, the problems faced by 
health care professionals when applying in- 
formed consent theory in a clinical setting are 
considered, and a model is given for simplify- 
ing that task and making it clinically meaning- 
ful and therapeutically helpful. Part IV is con- 
cerned with the special problems of informed 
consent in research (as in clinical trials and new 
but unproved procedures or devices) as op- 
posed to informed permission to treat. The 
long-term need to improve the practitioner’s 
skill in satisfying ethical and legal mandates is 
discussed in Part V and a course of action is 
suggested. 

The book deals with much more than in- 
formed consent. It also contains a detailed 
description of the doctor-patient relationship, 
the cornerstone of which the authors firmly 
believe is the right of patients to participate in 
the making of their own medical decisions. 
Most importantly, it urges that this decision- 
making be an ongoing process of information 
exchange and not an isolated event. 
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In a era when malpractice problems are rap- 
idly increasing and increasing emphasis is 
placed on competition for patients and on cost 
containment (especially through health main- 
tenance organizations, preferred provider or- 
ganizations, and other types of capitation 
plans), it is possible that in the near future, 
what the patient wants may be overwhelmed 
by powerful economic and bureaucratic forces. 
This makes it essential that patients under- 
stand their situation and that genuine informed 
consent to treat or, perhaps more disconcert- 
ingly, not to treat be obtained for reasons other 
than simply to comply with legal or regulatory 
requirements or to guard against liability. 

Considerable attention is paid to ethics, to 
legal theory, and to their evolution, but there is 
also ample concern for the realities of patient 
care as evidenced by frequent clinical examples 
that demonstrate that it is not only necessary to 
obtain informed consent but that considerable 
good will occur if done well. Interestingly, one 
of the more telling of these examples concerns a 
physician-patient’s critique of his encounters 
with several eminent ophthalmologists. 

If every physician would read and then re- 
read this book, informed consent would soon 
be embraced as a pleasant and constructive 
dialogue guaranteed to strengthen doctor- 
patient relationships and improve therapeutic 
results. Inevitably, this would enhance the 
quality of life for both practitioner and patient. 





Diagnosis and Management of Ocular Motility 
Disorders. By Joyce Mein and Brian Harcourt. 
Oxford, Blackwell Scientific Publications, 1986. 
367 pages, index, illustrated. $85 ($8 postage 
and handling) 


Reviewed by Otto A. WIEGMANN 
Brookfield, Wisconsin 


This textbook is the latest entry in the field of 
strabismus. It reflects the cooperative effort of a 
team from Leeds, England: Joyce Mein, the 
former principal of the Orthoptic School in 
Leeds, and Brian Harcourt, senior consultant 
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from the University of Leeds. Their book is 
quite different from other motility publications. 
The material is presented in a fairly compre- 
hensive manner and tightly organized: the 
main sections are divided and subdivided into 
shorter and shorter chapters, itemized by al- 
phabetical and numerical order often down to 
single sentences. Although the reader will ap- 
preciate the sense of order and clarity, this 
style almost by necessity eliminates much of 
the reference to the pertinent literature and, 
without discussion, imposes a hierarchy of rel- 
ative importance. 

Separate chapters on anatomy and physiolo- 
gy have been omitted. Instead, anatomic and 
physiologic details are provided in connection 
with methods of examination, clinical features, 
and treatment. This juxtaposition of topo- 
graphic anatomy and strictly “applied” physi- 
ology is relevant and in many ways refreshing. 
In the chapter on refraction in strabismus 
under the heading of anisometropia, I would 
have liked a discussion of the difference be- 
tween anisohyperopia and anisomyopia in re- 
gard to binocular vision and amblyopia. Unfor- 
tunately, there is a scarcity of illustrations 
throughout the entire book. This should per- 
haps be reconsidered in further editions. 

The book gives a highly organized, clearly 
written account of the field of strabismus. It is 
not a book for beginners, either in ophthalmol- 
ogy or in orthoptics. Its strength is clarity and 
order. For those who are familiar with the field, 
it provides a solid and detailed review, in 
which the voice of the experienced orthoptist 
can be heard. 


Ophthalmic Technology. A Guide for the Eye 
Care Assistant. Edited by Stephen J. Rhode and 
Stephen P. Ginsberg. New York, Raven Press, 
1987. Softcover, 508 pages, index, illustrated. 
$39 


Reviewed by REED N. BOUCHEY 
Iowa City, Iowa 


The training of ophthalmic medical assistants 
was always a patchwork affair. It consisted 
mostly of practical, hands-on, clinical demon- 
stration and experience, supplemented occa- 


sionally with bits and pieces of useful informa- 
tion from ophthalmic texts. 

Stein and Slatt’s book, “The Ophthalmic As- 
sistant,” published in 1968, is still the corner- 
stone upon which ophthalmic education for 
medical assistants rests today. No serious com- 
petitor has come along until now. 

The editors of “Ophthalmic Technology” have 
provided a worthwhile text suitable for use as a 
reference work or as a core manual in the 
education of ophthalmic assistants. The first 
half of the book approaches ocular anatomy 
and physiology from a clinical point of view. 
The second half covers a wide range of diagnos- 
tic tests and clinical skills from electroretino- 
graphy to opticianry. A welcome addition to 
this text is the first chapter, which explains the 
differing roles of the ophthalmic assistant, oph- 
thalmic technician, and ophthalmic technolo- 
gist, and outlines the requirements for certifi- 
cation for each position. As further editions are 
published this textbook will undoubtedly be 
polished until it gives Stein and Slatt some 
healthy competition. 

The book’s hidden value may be in what it 
can do for beginning ophthalmology residents 
who crave the little bits of practical information 
that are hard to find in general ophthalmology 
textbooks. 


Nursing Care of the Eye. By Heather Boyd-Monk 
and Charles G. Steinmetz IIl. East Norwalk, Con- 
necticut, Appleton & Lange, 1987. Softcover, 358 
pages, index, illustrated. $35.95 


Reviewed by SARAH C. SMITH 
Iowa City, Ilowa 


This book is a comprehensive guide for both 
the veteran ophthalmic nurse and the new 
practitioner. The general eye care section is full 
of frank practical advice and gives the reasons 
for each procedure and test. The things that 
ophthalmic nurses do are presented concisely 
and thoughtfully along with the discussion of 
each kind of ocular problem, and the things 
the nurse should tell the patient are appropri- 
ately stressed throughout the book. 

It is a great book, comprehensive, authorita- 
tive, and written with care and insight. Every 
ophthalmic nurse should have a copy at hand. 
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Oxford Textbook of Medicine, ed. 2. Edited by 
D. J. Weatherall, J. G. G. Ledingham, and D. A. 
Warrell. New York, Oxford University Press, 
1987. Illustrated, index. $135 (two volume set) 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


These two volumes have some 350 contribu- 
tors and provide a host of authoritative re- 
views. The books are definitely not intended 
for transport, inasmuch as their 3,800 pages 
weigh 16 pounds. The volumes are divided into 
28 sections together with an appendix of values 
for biochemical data. Each of the two volumes 
contains the usual front matter and a complete 
index. The chapters are interesting and provoc- 
ative with many having a more philosophic 
orientation than one finds in American text- 
books. The references are current (some as late 
as 1986). This is a fine reference for the office. 





Books Received 





Work, Aging, and Vision. By Working Group on 
Night Vision, Committee on Vision, Commission 
on Behavioral and Social Sciences and Educa- 
tion, and National Research Council. Washing- 
ton, D.C., National Academy Press, 1987. Soft- 
cover, 67 pages, illustrated. $11.50 (U.S., 
Canada, Mexico) $14.25 (Export) 


This is a report of a conference on the issue of 
keeping older workers in the work force as long 
as possible despite the many changes in vision 
that occur with age (smaller pupil size, loss of 
focusing ability, cataracts, macular degenera- 
tion, glaucoma). The 48-page narrative report 
is followed by an annotated bibliography. 





Glaucoma Update Ill. Edited by G. K. Krieglstein. 
New York, Springer-Verlag New York, Inc., 1987. 
Softcover, 270 pages, index, illustrated. $80.60 


This text documents the proceedings of the 
third meeting of the Committee on Glaucoma 


of the International Congress of Ophthalmolo- 
gy. Thirty-seven research papers on all aspects 
of glaucoma are included. 





A Guide to Learning Disabilities: A Report to 
the U.S. Congress. Office of Research Report- 
ing, National Institute of Child Health and Devel- 
opment. 230 pages. No charge 


This guide is published by the Department of 
Health and Human Services. They describe it 
as “the first comprehensive assessment of the 
prevalence, causes, diagnosis, treatment and 
prevention of learning disabilities.” The report 
summarizes a January 1987 conference of 13 
federal health agencies within the congressio- 
nally mandated Interagency Committee on 
Learning Disabilities. It is available without 
charge from the Office of Research Reporting, 
National Institute of Child Health and Devel- 
opment, P.O. Box 29111, Washington, D.C. 
20040; tel. 301/496-5133. (The proceedings of 
the conference are scheduled for later publica- 
tion.) 





Reviews in Neurology and Ophthalmology. Edit- 
ed by J. T. W. Van Dalen. Amsterdam, Aeolus 
Press, 1987. 160 pages, index, illustrated. $45 


Nine reviews from the journal “Neuro- 
Ophthalmology” are reprinted in this volume. 
Many have been updated, and this reprinting 
should make them more accessible. 





Manual of Cataract Surgery. By Robert M. 
Sinskey and Jay V. Patel. New York, Churchill 
Livingstone, Inc., 1987. Softcover, 99 pages, 
index, illustrated. $30 


This is a short and easy-to-read manual of 
cataract surgery that emphasizes the most per- 
tinent aspects of each step of the surgical pro- 
cedure. 
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ABSTRACT DEPARTMENT 
Edited by David Shoch, M.D. 
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Acta Endocrinologica 


The specificity of autoantibodies in Graves’ 
ophthalmopathy. Kendall-Taylor, P., Jones, Da 
and Atkinson, S. (Royal Victoria Infirm., Newcas- 
tle upon Tyne, NE1 4LP, U.K.). Acta Endocrinol. 
281(suppl.):330, 1987. 


The characteristic orbital change in Graves’ 
ophthalmopathy is an enlargement of the extra- 
ocular muscles. Autoantibodies to these mus- 
cles have been found in patients with Graves’ 
ophthalmopathy. However, the autoantibody 
also binds to skeletal muscle antigen. This rais- 
es questions as to why only extraocular muscles 
enlarge and not other muscles in the body. 
Myosin and actin have been excluded as re- 
sponsible antigens. The authors believe that 
the antigen is also distinct from thyroid anti- 
gens. They have not been able to establish this 
in the small group of patients with which they 
worked. (3 figures, 2 tables, 5 references)— 
David Shoch 


Acta Ophthalmologica 


Capsule thickness of cataractous lenses 
with and without exfoliation syndrome. 
Ruotsalainen, J., and Tarkkanen, A. (Dept. Oph- 
thalmol., Helsinki Univ. Gen. Hosp., Haartman- 
inkatu 4C, SF-00290 Helsinki, Finland). Acta 
Ophthalmol. 65:444, 1987. 


Forty of 105 cataractous lenses removed in- 
tracapsularly had exfoliation. There was no 
statistical difference in thickness between the 
lenses with and without exfoliative material. 
Because the central portion of the posterior 
capsule is so thin, great care is needed during 
polishing as part of extracapsular cataract sur- 
gery. The higher operative complication rate in 
eyes with the exfoliation syndrome probably 
occurs because the zonules are more friable. (6 
figures, 5 tables, 9 references)—David Shoch 


Annals of Neurology 


Still another cause of monocular oscillopsia. 
Rosenberg, M.L. (Dept. Neurol., Uniformed 
Sves. Univ. of the Health Sci., Bethesda, MD 
20814-4799). Ann. Neurol. 22:97, 1987. 
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A patient noted intermittent vertical diplopia 
with vertical oscillation of one of the images. 
He associated this with repetitive twitching of 
the upper eyelid that occurred only when he 
was wearing contact lenses. Apparently, the 
movement of the eyelid caused the contact lens 
to oscillate and induced a secondary monocular 
oscillopsia. Eyelid myokymia in a contact lens 
wearer should be added to the differential diag- 
nosis of unilateral oscillopsia. (1 reference)— 
David Shoch 


British Journal of Dermatology 


Galactose tolerance in patients with atopic cat- 
aracts. Muhlemann, M. F., Mount, J. N., and 
Cream, J. J. (Dept. Dermatol., Charing Cross 
Hosp., London W6 8RF, U.K.). Br. J. Dermatol. 
117:37, 1987. 


Galactosemia has been suggested as a con- 
tributory factor in the pathogenesis of some 
early onset and age-related cataracts. To assess 
whether galactosemia plays a role in the devel- 
opment of atopic cataracts a galactose tolerance 
test was carried out in eight patients with 
atopic dermatitis whose cataracts had appeared 
between the ages of 12 and 39 years. In seven 
patients the galactose tolerance test was nor- 
mal and in one the test was slightly abnormal. 
Impaired galactose tolerance appears to have 
no role in the pathogenesis of atopic cataract. (1 
table, 18 references)—David Shoch 


British Journal of Ophthalmology 


Cataract: the relation between myopia and cata- 
ract morphology. Brown, N.A.P., and Hill, 
A. R. (63 Harley St., London W1N1DD, En- 
gland). Br. J. Ophthalmol. 71:405, 1987. 


One hundred British patients were studied in 
whom the refractive error was known four 
years before the development of cataract. Re- 
fractive error was also known four years earlier 
for the age-matched controls. The study 
showed that simple myopia did not appear to 
predispose to cataract. The refractive change 
toward myopia observed in patients with cata- 
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ract was caused by the development of the 
cataract itself, particularly nuclear sclerosis. 
Patients more than 55 years of age who showed 
a myopic change of refraction had a high proba- 
bility of developing a nuclear sclerotic cataract. 
Eyes with cortical cataract or subcapsular cata- 
ract without nuclear sclerosis showed a gradual 
hypermetropic change with time, as does the 
healthy aging eye. (7 figures, 7 tables, 22 
references)—David Shoch 


Canadian Medical Association 
Journal 


Toxic ocular effects of ethambutol. Kahana, 
L. M. (604-25 Charlton Ave. E., Hamilton, Ontar- 
io, Canada L8N1Y2). Can. Med. Assoc. J. 
137:213, 1987. 


In four patients receiving ethambutol who 
developed serious visual loss, three had re- 
ceived only 15 mg/kg of body weight/day. The 
fourth patient was given 25 mg/kg of body 
weight/day for four months. Of the three pa- 
tients who received only 15 mg/kg of body 
weight/day, two recovered completely and only 
minor residual changes were present in the 
third. The patient who received 25 mg/kg of 
body weight/day has a visual acuity of R.E.: 
20/200 and L.E.: counting fingers. The author 
believes that other antituberculous drugs such 
as isoniazid and rifampin should be used 
whenever possible. (1 table, 15 references) 
—David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Treatment of retinal detachment with congenital 
optic pit by krypton laser photocoagulation. 
Annesley, W., Brown, G., Bolling, J., Goldberg, 
R., and Fisher, D. (Suite 135, Lankenau Med. 
Bidg., City Line & Lancaster Aves., Philadelphia, 
PA 19151). Graefes Arch. Clin. Exp. Ophthalmol. 
225:311, 1987. 


Five patients with congenital pits of the optic 
nerve and serous detachments of the macular 
retina were treated with juxtapapillary krypton 
laser photocoagulation. In four of the patients 


the subretinal fluid resolved and the macula 
reattached. The fifth patient required a pars 
plana vitrectomy to achieve a satisfactory re- 
sult. One patient developed a macular hole and 
decreased visual acuity despite resolution of 
the subretinal fluid. (3 figures, 1 table, 10 
references)—David Shoch 


Nutritional amblyopia. Smiddy, W. E., and Green, 
W. R. (Eye Pathol. Lab., Johns Hopkins Hosp., 
600 N. Wolfe St., Baltimore, MD 21205). Graefes 
Arch. Clin. Exp. Ophthalmol. 225:321, 1987. 


Atrophy of the maculopapillary bundle was 
found on postmortem histologic examination 
of both eyes of 25 patients. A review of the 
medical records showed that 21 of the 25 pa- 
tients had autopsies and good clinical histories 
were obtained on three additional patients. All 
25 patients had nutritional deprivation, most 
commonly secondary to alcohol abuse. Of the 
eight patients who had advanced carcinoma, 
seven abused alcohol. Eleven patients smoked 
heavily. These histologic findings support the 
theory that tobacco-alcohol amblyopia is, in 
fact, nutritional amblyopia. (2 figures, 2 tables, 
14 references)—David Shoch 


Human Genetics 


Detection of submicroscopic deletions and a 
DNA polymorphism at the retinoblastoma 
locus. Horsthemke, B., Greger, V., Barnert, 
H. J., Hopping, W., and Passarge, E. (Inst. 
fur Humangenetik and Zentrum fur Augenheil- 
kunde, Universitatsklinikum, Hufelandstrasse 55, 
D-4300 Essen 1, West Germany). Hum. Genet. 
76:257, 1987. 


In a number of cases of bilateral or multifocal 
retinoblastoma, the retinoblastoma locus could 
be assigned to the long arm of chromosome 13, 
region 1, band 4. This locus is representative of 
a group of recessive oncogenes, and it is as- 
sumed that two genetic events are required to 
initiate tumor formation. In patients with fa- 
milial retinoblastoma, the first event is a loss of 
function mutation at one of the two homolo- 
gous retinoblastoma loci transmitted from the 
affected parent. Retinoblastoma develops in 
those patients who then have lost the normal 
retinoblastoma allele on the other chromosome 
either by chromosomal loss, mitotic crossing 
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over, gene conversion, deletion, or point muta- 
tion. This second somatic mutation often oc- 
curs in more than one retinoblast, resulting in 
bilateral multifocal unilateral retinoblastoma. 

In about 60% of the patients, a retinoblasto- 
ma occurs because of two independent somatic 
mutations. This results in a nonhereditary reti- 
noblastoma that is always unifocal and unilat- 
eral. The differences between the two types of 
retinoblastoma is not always clear, and a new 
probe, the anonymous DNA sequence H3-8, 
should help to differentiate between them. A 
significant proportion of germinal mutations at 
the retinoblastoma locus are caused by a dele- 
tion involving the H3-8 sequence. (2 figures, 1 
table, 22 references) —David Shoch 


Immunology 
The role of autoimmune phenomena in the path- 
ogenesis of cataract. Angunawela, |. |. (Dept. 


Pharmacol., Faculty of Med., Univ. Peradeniya, 
Peradeniya, Sri Lanka). Immunology 61:363, 
1987. 


The incidence of antilens protein antibodies 
was 44.4% in 45 healthy young adults who had 
no evidence of cataract or diabetes. In 50 pa- 
tients with cataract, the incidence was 82%. In 
50 patients with diabetes and no cataract, the 
incidence of antilens protein antibodies in the 
sera was 80%. In the four patients with both 
diabetes and cataract, all had antilens protein 
antibodies. The author postulates that in emby- 
ronic and early adult life, lens proteins are 
sequestered within a thick basement mem- 
brane. Proteins are released when this base- 
ment membrane thins and the body is unable to 
recognize the lens protein and produces anti- 
bodies. Patients who develop cataract may 
have positive antilens antibodies in their sys- 
tem for several years before cataract formation, 
thus accounting for their occurrence in healthy 
adults. 

The author isolated an antigenic protein in 
the lens that had a molecular weight between 
35,000 and 40,000. An antigen/antibody com- 
plex within the lens may result in loss of trans- 
parency and be a factor in cataract formation. 
Conversely, this may be a secondary phenome- 
non that is simply associated with cataract 
formation. (3 figures, 3 tables, 20 references) 
—David Shoch 


Journal of the American Medical 
Association 


Cutaneous myiasis of the eyelid due to Cuter- 
ebra larva. Cogen, M.S., Hays, S.J., and 
Dixon, J. M. (Dept. Ophthalmol., The Eye Found. 
Hosp., Univ. Alabama at Birmingham. Reprints 
not available). J.A.M.A. 258:1795, 1987. 


A swollen, tender, nodule of the upper eyelid 
caused local redness and swelling that spread 
sequentially into the neck and face of a 28-year- 
old man. Despite the administration of several 
different antibiotics given both intramuscularly 
and intravenously, a periorbital cellulitis devel- 
oped. The lesion was excised, and 48 hours 
later a cylindrical larva measuring 1.0 x 0.4 cm 
emerged at the incisional site. The larva was 
identified as a second-stage larva of the genus 
Cuterebra. 

The patient had been bitten in the right 
clavicle region by an unidentified insect two 
weeks prior to his ocular symptoms. His initial 
complaint of a sensation of movement in the 
right upper eyelid was attributed to muscle 
contraction. Apparently the insect was a botfly, 
which deposited ova in the wound. The larva 
then developed and migrated to the skin of the 
eyelid. Myiasis should be considered in the 
differential diagnosis of furunculosis, particu- 
larly if conventional antibiotic therapy is un- 
successful. (2 figures, 12 references)—David 
Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Ganzfeld electroretinographic findings in par- 
kinsonism: untreated patients and the effect 
of levodopa intravenous infusion. Jaffe, M. J., 
Bruno, G., Campbell, G., Lavine, R. A., Karson, 
C. N., and Weinberger, D. R. (WAW, NIMH, 2700 
Martin Luther King Ave., Washington, DC 
20032). J. Neurol. Neurosurg. Psychiatry 50:847, 
1987. 


Electroretinograms were performed on seven 
patients with Parkinson’s disease who had 
never received dopamimetic agents and six 
patients given an infusion of levodopa after a 
period of medication withdrawal. The patients 
who had never received dopamimetic drugs 
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showed a slight increase in the latency of their 
short-wavelength-sensitive cone response. In 
those patients who had received levodopa, the 
electroretinographic findings were significantly 
improved compared to baseline responses ob- 
tained during a period of medication withdraw- 
al. These results suggest that dopamine is pres- 
ent in the retina, and that it may maintain the 
normal retinal responsiveness to flash stimuli. 
(3 figures, 3 tables, 22 references)—David 
Shoch 


Adult onset supranuclear ophthalmoplegia, 
cerebellar ataxia, and neurogenic proximal 
muscle weakness in a brother and sister: 
another hexosaminidase A deficiency syn- 
drome. Harding, A. E., Young, E. P., and Schon, 
F. (Dept. Clin. Neurol., Inst. Neurol., Queen Sq., 
London WC1N 3BG, England). J. Neurol. Neuro- 
surg. Psychiatry 50:687, 1987. 


A Jewish brother and sister with established 
hexosaminidase A_ deficiency developed 
supranuclear ophthalmoplegia, cerebellar atax- 
ia, and neurogenic proximal muscle weakness 
in their fourth and fifth decades of life. Infan- 
tile Tay-Sachs disease is associated with a virtu- 
ally undetectable activity of hexosaminidase A. 
The patients described here had hexos- 
aminidase levels similar to that seen in infantile 
Tay-Sachs disease when the enzyme was as- 
sayed using a synthetic substitute. There is 
increasing evidence for marked clinical and 
molecular heterogeneity in the GM: gan- 
gliosidosis that warrants consideration of hexos- 
aminidase A deficiency in the diagnosis of 
multisystem degenerative neurologic disor- 
ders, even with onset in adulthood. (1 figure, 2 
tables, 12 references)—David Shoch 


Journal of Rheumatology 


Dose relationships in patients with early chloro- 
quine retinopathy. Easterbrook, M. (170 St. 
George St., Suite 826, Toronto, Ontario, Canada 
M5R 2M8). J. Rheumatol. 14:472, 1987. 


In 35 patients with bilateral irreversible chlo- 
roquine retinopathy, 30 were receiving a daily 
dose of 250 mg of chloroquine or less. The 
author recommends that the dosage of chloro- 
quine be reduced as early as possible in pa- 
tients with rheumatic disease. Visual field test- 


ing should be performed every six months or, 
preferably, the patient should examine his own 
central field with a grid device every two 
weeks. (1 table, 10 references)—David Shoch 


Mechanisms of Ageing and 
Development 


Lipofuscin autofluorescence: evidence for vita- 
min A involvement in the retina. Katz, M. L., 
Eldred, G. E., and Robison, W. G. (Mason Inst. 
Ophthalmol., Univ. Missouri School of Med., Co- 
lumbia, MO 65212). Mech. Ageing Dev. 39:81, 
1987. 


Vitamin A deficiency in a strain of rats with 
inherited retinal dystrophy substantially re- 
duced the autofluorescence associated with the 
degenerating photoreceptor cells. This in turn 
reduced the fluorophores in the retinal pigment 
epithelium. The authors concluded that the 
lipofuscin deposits in the retinal pigment epi- 
thelium are not primary to the cell but are the 
result of phagocytosis of the outer cell disks of 
the photoreceptors. (3 figures, 17 references)— 
David Shoch 


Neurology 


Acute “upside down” reversal of vision in tran- 
sient vertebrobasilar ischemia. Steiner, l., 
Shahin, R., and Melamed, E. (Dept. Neurol., 
Hadassah Univ. Hosp., P. O. Box 12 000, Jerusa- 
lem 91 120, Israel). Neurology 37:1685, 1987. 


On two occasions an 83-year-old man noted 
that everything appeared upside down. One 
time his bedside table and telephone appeared 
to hang down from the ceiling and on a second 
occasion the entire visual field was inverted 
with people hanging upside down from the 
ceiling. After the first episode he developed 
a transient right hemiparesis and hemi- 
hypesthesia, which resolved within ten min- 
utes. During the second episode he experi- 
enced severe vertigo and nausea. Over the next 
two weeks the patient had transient episodes of 
right facial paresthesia and weakness of the 
right hand. This type of visual distortion has 
been reported in Wallenberg’s syndrome (oc- 
clusion of the posterior inferior cerebellar ar- 
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tery) and appears to be a disorder of a central 
vestibulo-ocular integrative control mecha- 
nism. An anatomic location of the inversion 
described here is unknown. (7 references)— 
David Shoch 


Obstetrical and Gynecological 
Survey 


Maternal ocular adaptations during pregnancy. 
Weinreb, R. N., Lu, A., and Key, T. (Univ. Califor- 
nia, San Diego, Dept. Ophthalmol., La Jolla, CA 
92093). Obstet. Gynecol. Surv. 42:471, 1987. 


Almost all ocular structures undergo some 
changes during pregnancy. The most serious 
change that can occur is probably a non- 
rhegmatogenous retinal detachment associated 
with marked hypertension and spasm of the 
retinal arterioles. The best treatment for the 
problem remains prompt delivery of the baby. 
Diabetic women are advised to have their ba- 
bies early in life before the development of 
significant retinopathy and to have laser thera- 
py of proliferative retinopathy before pregnan- 
cy. Conversely, it has been reported that pa- 
tients with recurrent iritis tend to do better and 
intraocular pressure tends to drop during preg- 
nancy. (4 figures, 3 tables, 141 references)— 
David Shoch 


Transplantation 


Human immunodeficiency virus transmission 
by organ donation. Schwarz, A., Hoffmann, F., 
L’age-Stehr, J., Tegzess, A. M., and Offermann, 
G. (Depts. Med. and Ophthalmol., Klinikum Steg- 
litz, D-1000 Berlin 45, Germany). Transplantation 
44:21, 1987. 


The kidneys were removed from two donors, 
one of whom on retrospective testing for 
human immunodeficiency virus showed anti- 
bodies to the virus. The second donor had been 
a heroin addict for years but there was no 
record of serum studies for the immunodefi- 
ciency virus. One of the recipients of the kid- 
ney from the first donor died of severe pneu- 
monia 16 days after kidney transplantation and 
no serum was available for study. The recipient 
of the second kidney from this first donor 
showed human immunodeficiency virus anti- 
bodies on day 50 and on all subsequent tests. 
The recipient of the right kidney of the second 
donor showed seroconversion on day 56 after 
transplantation. The second kidney of the sec- 
ond donor was not used. The corneas were also 
removed from the two donors and transplant- 
ed. Although there is currently no evidence of 
any transfer of the virus, in the late stages the 
human immunodeficiency virus is neurotropic 
and the antibodies may appear at a later date. 
All tissue and organ donors should be tested 
for antibodies to human immunodeficiency 
virus before donation. (1 figure, 1 table, 48 
references)—David Shoch 
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Tribune Tower, Suite 1415 
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ble space each item and provide the name and address of the 
responsible author. Announcements of courses, meetings, 
and lectures must be submitted at least six months before the 
date of the event. 


Second Annual African Ophthalmic Plastic 
and Reconstructive Surgery Symposium 


The Second Annual African Ophthalmic Plas- 
tic and Reconstructive Surgery Symposium will 
be held March 7-12, 1988, in Mali, West Africa. 
For further information, write Stephen L. 
Bosniak, M.D., 300 Central Park West, New 
York, NY 10024. 


European Glaucoma Society: Third 
Congress 


The Third Congress of the European Glauco- 
ma Society will be held in Esotril, Portugal, 
May 23-26, 1988. For further information, write 
Prof. Dr. E. L. Greve, Eye Clinic of the Univer- 
sity of Amsterdam, Academic Medical Center, 
Meibergdreef 9, 1105 AZ Amsterdam, The 
Netherlands. 


International Society of Geographical 
Ophthalmology: Joint Meeting 


The meeting of the International Society of 
Geographical Ophthalmology will be held 
jointly with the Ophthalmological Society of 
East Africa in Nairobi, Kenya, Aug. 3-5, 1988. 
For further information, write Prof. Gordon J. 
Johnson, Director, International Center for Eye 
Health, 27-29 Cayton St., London, EC1V 9E]J, 
England. 


Allegheny General Hospital: Advanced 
Orbital Surgery: Techniques and Practical 
Experience 


Allegheny General Hospital will sponsor a 
course, Advanced Orbital Surgery: Techniques 
and Practical Experience, April 16 and 17, 1988, 
in Pittsburgh, Pennsylvania. For further infor- 
mation, write Kathleen Hrdlicka, Continuing 
Medical Education, Allegheny General Hospi- 
tal, 320 E. North Ave., Pittsburgh, PA 15212. 
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University of Bristol: Advanced Course in 
Ophthalmology 


The University of Bristol will hold a full-time, 
one-year course, Advanced Course in Ophthal- 
mology, beginning in October 1988. For further 
information, write Mrs. J. Galsworthy, Depart- 
ment of Ophthalmology, Bristol Eye Hospital, 
Lower Maudlin St., Bristol BS1 2LX England. 


New York Society for Clinical 
Ophthalmology: Spring Meeting 


The New York Society for Clinical Ophthal- 
mology will hold its spring meeting, March 12, 
1988, in New York, New York. For further 
information, write Francine Leinhardt, Course 
Coordinator, New York Society for Clinical 
Ophthalmology, 210 E. 64th St., New York, NY 
10021. 


College of Physicians and Surgeons of 
Columbia University: Continuing Education 
Programs 


The College of Physicians and Surgeons of 
Columbia University will sponsor three contin- 
uing education programs: Clinical Laser Up- 
date, April 15, 1988; The Cutting Edge of Cata- 
ract Surgery: Most Effective Techniques and 
Latest Developments, April 16, 1988; and New 
and Proven Developments in Orbital and Oph- 
thalmic Plastic Surgery, April 17, 1988. For 
further information, write College of Physi- 
cians & Surgeons of Columbia University, Con- 
tinuing Education, 630 West 168th St., New 
York, NY 10032. 


Doheny Eye Institute: Strabismus Surgery 
Techniques 


The Doheny Eye Institute will hold a meet- 
ing, Strabismus Surgery Techniques, Feb. 6, 
1988, in Los Angeles, California. For further 
information, write Laurie Woolf, Continuing 
Medical Education, Doheny Eye Institute, 1355 
San Pablo St., Los Angeles, CA 90033. 


University of Illinois: Clinical Challenges 
Day 


The University of Illinois College of Medicine 
will hold a Clinical Challenges Day, March 9, 
1988, in Chicago, Illinois. For further informa- 
tion, write University of Illinois at Chicago, 
Attn: Conference Registrar, Conferences and 
Institutes (M/C 607), 912 S. Wood St., Chicago, 
IL 60612. 
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Pacific Coast Oto-Ophthalmological 
Society: Annual Meeting 


The Pacific Coast Oto-Ophthalmological So- 
ciety will hold its annual meeting June 25-29, 
1988, in Coronado, California. For further in- 
formation, write Mireya A. Jones, PCOOS 
Manager, 1613 Chelsea Road, Suite 229, San 
Marino, CA 91108. 


Pittsburgh Ophthalmology Society: 24th 
Annual Spring Meeting 


The Pittsburgh Ophthalmology Society will 
hold its 24th Annual Spring Meeting, April 22 
and 23, 1988, in Pittsburgh, Pennsylvania. For 
further information, write Pat Williamson, 
Registrar, The Pittsburgh Ophthalmology Soci- 
ety, 2545 Mosside Blvd., Monroeville, PA 
15146. 


Presbyterian Hospital of Dallas: Tenth 
Annual Dallas Spring Ophthalmology 
Symposium 


The Presbyterian Hospital of Dallas will hold 
the Tenth Annual Dallas Spring Ophthalmolo- 
gy Symposium, March 25 and 26, 1988, in 
Dallas, Texas. For further information, write 
Lela Breckenridge, Office of Continuing Medi- 
cal Education, Presbyterian Hospital of Dallas, 
8200 Walnut Hill Lane, Dallas, TX 75231. 


Eye Research Institute of Retina 
Foundation: 17th Annual Course in 
Practical Aspects of Photocoagulation 


The Eye Research Institute of Retina Founda- 
tion will hold the Seventeenth Annual Course 
in Practical Aspects of Photocoagulation, April 
7-9, 1988. For further information, write J. 
Wallace McMeel, M.D., Attn: Ms. J. Cerone, 
100 Charles River Plaza, Boston, MA 02114. 


New York Eye and Ear Infirmary: 24th 
Annual Survey Course 


The New York Eye and Ear Infirmary will 
sponsor a course, Basic Subjects in Ophthal- 
mology, March 7-12, 1988, in New York City. 
For further information, write Jane Stark, Reg- 
istrar, Post Graduate Institute, New York Eye 
and Ear Infirmary, 310 E. Fourteenth St., New 
York, NY 10003. 


Washington National Eye Center: Annual 
Symposium 


The Washington National Eye Center and the 
Department of Ophthalmology of the Washing- 
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ton Hospital Center will sponsor its annual 
symposium, Advances in Glaucoma, April 22 
and 23, 1988, in Washington, D.C. For further 
information, write the Washington National 
Eye Center, Suite 6B-13, 110 Irving St., N.W., 
Washington, D.C. 20010. 


Wills Eye Hospital: 13th Annual 
Ophthalmology Review Course and 40th 
Annual Conference 


Wills Eye Hospital will hold the 13th Annual 
Ophthalmology Review Course, March 12-16, 
1988, in Philadelphia, Pennsylvania. For fur- 
ther information, write Lucia M. Manes, Wills 
Eye Hospital, Department of Continuing Medi- 
cal Education, Ninth and Walnut Sts., Philadel- 
phia, PA 19107. 

Wills Eye Hospital will hold its 40th annual 
conference March 17-19, 1988, in Philadelphia, 
Pennsylvania. For further information, write 
Jeanne L. Kiska, Meeting Manger, 1621 Norris- 
town Rd., Maple Glen, PA 19002. 


Medical College of Wisconsin: Third Annual 
Eye Trauma Symposium 


The Milwaukee Eye Institute will hold the 
Third Annual Trauma Symposium July 22 and 
23, 1988, in Milwaukee, Wisconsin. For further 
information, write Prudie Helt, Eye Institute, 
Medical College of Wisconsin, 8700 W. Wiscon- 
sin Ave., Milwaukee, WI 53226. 


Research to Prevent Blindness: Research 
Awards 


Thaddeus P. Dryja has been named recipient 
of the $60,000 Research to Prevent Blindness 
Dolly Green Award to advance his studies 
in the molecular genetics of inherited eye 
diseases. 

J. Bronwyn Bateman received the $45,000 
William and Mary Greve International Award 
to advance her work in pediatric ophthalmolo- 
gy and the study of hereditary ocular diseases. 

Paul Knepper received the $30,000 Olga 
Keith Wiess Award to assist his studies of 
complex carbohydrates present in the eye’s 
trabecular meshwork. 

Marguerite B. McDonald received the $25,000 
James S. Adams Award for her pioneering work 
in corneal refractive surgery. 

Basil V. Worgul received the $25,000 Robert 
E. McCormick Award to assist his studies of 
cellular changes in the cataractous lens result- 
ing from environmental and other radiation. 
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$20,000 Manpower Awards were awarded to 
the following: 

Einar Stefansson for his research in vitreoret- 
inal diseases, with special focus on oxygen 
physiology as it relates to diabetic retinopathy. 

Ran C. Zeimer who is using applied physics 
methods to develop noninvasive instrumenta- 
tion for the measurement and study of biologi- 
cal processes in glaucoma and other problems 
of clinical ophthalmology. 

Eric M. Lasater to assist his studies of infor- 
mation processing in the intact retina, using 
“white noise” analysis techniques. 


Fight For Sight, Inc.: Scientific Awards 
1987-1988 


Mildred Weisenfeld, Executive Director of 
Fight For Sight, Inc., announced that 14 grants- 
in-aid, 13 postdoctoral research fellowships, 
continued support for four Fight For Sight Chil- 
dren’s Eye Clinics, and two initial pediatric 
awards have been approved for 1987-1988 by 
the Fight For Sight Research Award Program, 
administered by the Association for Research 
in Vision and Ophthalmology. 


Grants-in-Aid 

Curtis R. Brandt, Ph.D., Dept. of Ophthal- 
mology, University of Wisconsin (Madison, 
WI), “Viral factors involved in herpetic kerati- 
tis,” $8,750. 

Cheryl M. Craft, Ph.D., Dept. of Psychiatry, 
University of Texas (Dallas, TX), “Isolation of 
retinal cDNA for N-acetyltransferase,’’ $9,000. 

Peter J: Del Vecchio, Ph.D., Dept. of Oph- 
thalmology, Albany Medical College (Albany, 
NY), “Sulfated polyanions in the control of 
ocular scarring,” $8,750. | 

Lloyd N. Fleisher, Ph.D., Depts. of Anato- 
my, Physiological Sciences, and Radiology, 
North Carolina State University (Raleigh, NC), 
‘‘Eicosanoid-glutathione interactions during 
ocular inflammation,” $9,000. 

Jeffrey S. Kay, M.D., Dept. of Ophthalmolo- 
gy, University of Arizona (Tucson, AZ), “De- 
livery of 5-FU and bleomycin in a collagen 
implant as adjuncts to glaucoma filtration sur- 
gery,” $7,000. 

Carl L. Keen, Ph.D., Depts. of Nutrition and 
Internal Medicine, University of California 
(Davis, CA), “Abnormal copper metabolism 
and macular degeneration” (In Honor of Bob 
Hope), $9,000. 


Fred H. Lambrou, M.D., and Robert W. 
Snyder, M.D-, Dept. of Ophthalmology, Medi- 
cal College of Wisconsin (Milwaukee, WI), ‘‘In- 
traocular fibrinolysis using human tissue plas- 
minogen activator,” $6,400. 

Mark A. Latina, M.D., Dept. of Ophthalmol- 
ogy, Harvard University (Boston, MA), ‘’Selec- 
tive photothermolysis of the ciliary body vascu- 
lature using pulsed transscleral irradiation to 
treat advanced glaucoma” (In Memory of 
Selma Rabin), $5,210. 

Raga Malaty, M.D., Dept. of Ophthalmolo- 
gy, Louisiana State University (New Orleans, 
LA), ‘‘Neural-immune interactions in ocular 
inflammation,” $9,000. 

William M. Pierce, Jr., Ph.D., Dept. of Phar- 
macology and Toxicology, University of Louis- 
ville (Louisville, KY), “Topical carbonic anhy- 
drase inhibitors,” $9,000. 

Hunson K. Soong, M.D., Dept. of Ophthal- 
mology, University of Michigan (Ann Arbor, 
MI), “Effect of connective tissue activating pep- 
tide on corneal stromal wound healing,” 
$9,000. 

Dwight E. Stambolian, M.D., Dept. of Oph- 
thalmology, University of Pennsylvania (Phila- 
delphia, PA), “Genetic mapping of human X- 
linked eye diseases,” $8,000. 

Scheffer Tseng, M.D., and Andrew J. W. 
Huang, M.D., Dept. of Ophthalmology, Uni- 
versity of Miami (Miami, FL), “Photo- 
thrombosis of corneal neovascularization by 
treatment with argon laser and intravenous 
rose bengal” $8,500. 

Rosalyn E. Weller, Ph.D., Dept. of Psycholo- 
gy, University of Alabama (Birmingham, AL), 
“Renewed investigation of the transneuronal 
retrograde degeneration of ganglion cells of the 
retina” (In Memory of Silas Adelsheim), 
$9,000. 


Postdoctoral Research Fellowships 

Elias Aizenman, Ph.D., Dept. of Neurology, 
The Children’s Hospital (Boston, MA) (Stuart 
A. Lipton, M.D., Sponsor), “Cholinergic mod- 
ulation of process outgrowth in dissociated 
retinal ganglion cells,” $12,000. 

Dimitri T. Azar, M.D., Eye Research Institute 
(Boston, MA) (Ilene K. Gipson, Ph.D., Spon- 
sor), ‘‘Corneal epithelial adhesion and wound 
healing in diabetes,” $8,000. 

Kuyas Bugra, Ph.D., Dept. of Anatomy, 
Mental Retardation Research Center (Los An- 
geles, CA) (James F. McGinnis, Ph.D., Spon- 
sor), “Molecular characterization of the mouse 
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33 KD photoreceptor specific phosphopro- 
tein,” $9,000. 

Cheryl A. Jackson, Ph.D., Dept. of Ophthal- 
mology, University of Alabama (Birmingham, 
AL) (Cynthia Owsley, Ph.D., Sponsor), “Pe- 
ripheral visual function in age-related macular 
degeneration,” $12,000. 

Randy H. Kardon, M.D., Dept. of Ophthal- 
mology, University of Iowa (Iowa City, IA) (H. 
Stanley Thompson, M.D., Sponsor), “Objec- 
tive pupil perimetry,” $12,000. 

Revathi Iyengar, Ph.D., Dept. of Ophthal- 
mology, Columbia University (New York, NY) 
(Abraham Spector, Ph.D., Sponsor), Synthe- 
sis of synthetic GSH peroxidase and its utiliza- 
tion to prevent maturity onset cataract’’ (In 
Honor of Charles A. Perera, M.D.), $12,000. 

Hilel Lewis, M.D., Dept. of Ophthalmology, 
Johns Hopkins University (Baltimore, MD) 
(Stuart L. Fine, M.D., Sponsor), “Peripheral 
retinal function in patients with multiple extra- 
macular drusen and patients with reticular dys- 
trophy of the retinal pigment epithelium,” 
$12,000. 

Bih-Hwa Shieh, Ph.D., Dept. of Biology, 
University of California, San Diego (La Jolla, 
CA) (Dr. Charles Zuker, Sponsor), “The molec- 
ular basis of the spectral specificity of rhodop- 
sins,” $12,000. 

Bryan S. Sires, Ph.D., Dept. of Ophthalmolo- 
gy, Northwestern University (Chicago, IL) 
(Paul A. Knepper, M.D., Sponsor), “The extra- 
cellular matrix of the trabecular meshwork and 
growth factors and their relationship to pri- 
mary open angle glaucoma,” $3,000. 

William R. Taylor, Ph.D., Depts. of Ophthal- 
mology and Physiology, University of Califor- 
nia (San Francisco, CA) (David R. Copenhagen, 
Ph.D., Sponsor), ‘‘Patch-clamp analysis of the 
excitatory inputs to ganglion cells in the verte- 
brate retina,” $10,500. 

Rohit Varma, M.D., Wills Eye Hospital (Phil- 
adelphia, PA) (George L. Spaeth, M.D., Spon- 
sor), ‘‘Optic disc analysis,” $12,000. 

Akio Yokota, M.D., Dept. of Ophthalmology, 
University of Michigan (Ann Arbor, MI) (Prof. 
Mathew Alpern, Sponsor), “Classical tritano- 
pia associated incipient with diabetic retinopa- 
thy” (In Memory of Mrs. Charles A. Perera, 
“Ruth’’), $12,000. 

Motohiro Kiyosawa, M.D., Neuro-Oph- 
thalmology Unit, Wills Eye Hospital (Philadel- 
phia, PA) (Peter J. Savino, M.D., Sponsor), 
“Positron emission tomography and vision” 
(Special Award funded by Fight For Sight of 
Greater Philadelphia), $12,000. 
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Service Projects 

The Board of Directors of the organization 
approved renewal support in relatively modest 
amounts to four Fight For Sight Children’s Eye 
Clinics and two additional Pediatric Awards: 

Columbia-Presbyterian Medical Center, New 
York City, Howard M. Eggers, M.D., Director, 
$3,000. 

Eye Institute of New Jersey, Newark, Antho- 
ny R. Caputo, M.D., Director, $7,045. 

Children’s Hospital of the University of Pitts- 
burgh, David Hiles, M.D., Director, $3,500. 

Wills Eye Hospital, Philadelphia, Joseph 
Calhoun, M.D., Director, $14,048. 

Children’s Hospital of Philadelphia, David B. 
Schaffer, M.D., Specialized instruments for use 
in the examination of infants and children 
while under anesthesia (funded by a grant 
from the Fight For Sight of Greater Philadel- 
phia), $14,300. 

The Pediatric Ophthalmic Oncology Center, 
New York Hospital-Cornell Medical Center, 
Robert Ellsworth, M.D., Director, for the pur- 
chase of a ceiling-mounted fundus camera, 
$25,000. 


Nominations for Von Sallmann Prize 


The Ludwig Von Sallmann Prize will be 
awarded at the 8th International Congress of 
Eye Research to be held from Sept. 4-8, 1988, in 
San Francisco, California. For further informa- 
tion, write Peter Gouras, M.D., Von Sallmann 
Prize Committee, Columbia University, Box 18, 
630 West 168th St., New York, NY 10032. 


Lowe’s Syndrome Association: Research 
Proposals 


The Lowe’s Syndrome Association, Inc., re- 
quests research proposals aimed at achieving a 
better understanding of the cause of Lowe’s 
syndrome and/or developing better treatments 
for the major complications. Grant award up to 
$5,000. The application deadline is June 1, 
1988. For further information, write Lowe’s 
Syndrome Association, Inc., 222 Lincoln St., 
West Lafayette, IN 47906. 


RP Foundation Fighting Blindness: 
Research Support 


The RP Foundation Fighting Blindness plans 
to take part in the establishment of one or more 
additional centers for the study of retinitis 
pigmentosa, Usher’s syndrome, macular de- 
generation and allied hereditary retinal degen- 
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eration. To that end, the Foundation invites 
center grant proposals for research support. 
Center programs should be directed toward an 
understanding of the cause of one or more 
types of retinal degeneration by means of basic 
studies in the anatomy, physiology, biochemis- 
try, molecular biology and genetics of the reti- 
na, especially as concerns photoreceptors and 
pigment epithelial cells. The deadline for sub- 
mission of proposals is March 1, 1988. For 
further information, write Jeanette S. Felix, 
Ph.D., Director of Science, RP Foundation 
Fighting Blindness, 1401 Mt. Royal Ave., Balti- 
more, MD 21217. 


Merck & Co., Inc.: Free Onchoceriasis Drug 


Merck and Co., Inc., will provide its antipar- 
asitic drug, Mectizan, free of charge to coun- 
tries that need it to eradicate onchocerciasis 
that affects as many as 20 million people in 
Africa, South and Central America, and the 
Middle East. About 340,000 people are blinded 
by the disease. Mectizan is effective in small 
doses given only one or twice a year and has 
few side effects. The World Health Organiza- 
tion will distribute the drug and supervise the 
medical care. The disease may be eradicated by 
the end of the century. 


Personals 


Stephen Drance 


Stephen Drance was appointed to the Order 
of Canada. Dr. Drance was honored for his 
contributions to Canadian society. 


Herbert E. Kaufman 


Herbert E. Kaufman was awarded the Castro- 
viejo Medal at the 1987 annual meeting of the 
American Academy of Ophthalmology, Nov. 
10, 1987, in Dallas, Texas. 


Paul R. Lichter 


Paul R. Lichter will give the 33rd Annual 
Albert C. Snell Memorial Lecture at the Annual 
Ophthalmology Conference of the Rochester 
Ophthalmologic Society March 25 and 26, 1988, 
in Rochester, New York. 


Homer Smith 


Homer Smith, of Salt Lake City, Utah, was 
elected first vice-president of the American 
College of Surgeons at their annual meeting. 
He has been a member of the Board of Regents 
of the College. 


Stanley M. Truhlisen 


Stanley M. Truhlsen, Omaha, Nebraska, has 
been named chairman of the Ophthalmic Ad- 
visory Committee of the American College of 
Surgeons. 


George W. Weinstein 


George W. Weinstein, Morgantown, West Vir- 
ginia, has been named to the Board of Regents 
of the American College of Surgeons. 
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MAINSTER 
- RETINA LASER LENS 


Ideal lens for panretinal photocoagulation, focal laser 
therapy, diagnostic observation and photography 








Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


e High lateral magnification offers retinal detail comparable to conven- 
+ tional Goldmann type biomicroscopy 


e Large total field of view with suitable lens and eye movements 


e High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 


e High retinal resolution and good visibility through hazy ocular media 
e Minimal beam astigmatism in the periphery of the field 


e Performs well with small pupil diameters, and affords excellent corneal 
i stability and lid control 


Designed by: 
Martin Mainster, M.D., Ph.D. 


Kansas City, KS ] MANUFACTURED BY: 
Optics: (GU) G) 
Phillip J. Erickson, M.S. malumenl We. 


Engineering: (206) 885-1263 C-97309 
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Basic Science Course in Ophthalmology 
at Stanford 


July 5 through August 31, 1988 


Held as a collaborative effort by the Uniyersity of California, Davis; Pacific Presbyterian 
Medical Center; University of California, San Francisco; and Stanford University. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, 
at beautiful Stanford University near San Francisco. Both American and foreign participants 
are welcome. 


Instructors include nationally known experts in addition to the faculty of the four Northern 
California Universities. They provide an excellent basis for residency training, board review or 
the science of practice. 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthal- 
mology, Fluorescein Angiography, Optics and Theory of Refraction, and other important 
shorter subjects. 


Tuition is $1400. For further information and application forms, please write to J. W. 
Bettman, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stan- 
ford, California 94305. 





THE DEPARTMENT OF OPHTHALMOLOGY of the 
BETH ISRAEL MEDICAL CENTER 
in affiliation with the 
DEPARTMENT OF OPHTHALMOLOGY of the 
MOUNT SINAI SCHOOL OF MEDICINE and 
THE PAGE AND WILLIAM BLACK POSTGRADUATE SCHOOL OF MEDICINE S 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY), NEW YORK, N.Y. 
and the DEPARTMENT OF OPHTHALMOLOGY of the 
UNIVERSITY OF PUERTO RICO SCHOOL OF MEDICINE 


present 
VIEWPOINTS IN OPHTHALMOLOGY 
MARCH 2-5, 1988 
HYATT REGENCY CERROMAR BEACH HOTEL PUERTO RICO 


honoring 


GUILLERMO PICO, SR., M.D. 


This 4 day course will feature faculty from both Puerto Rico and the mainland United States and will include topics of interest in 
Cataract Surgery, Retinal Diseases, Ocular Plastic Surgery and Keratorefractive Surgery. Morning sessions only from 8:45 AM to 1 PM. X 


Guest speakers from the mainland U.S.: 
Barbara Barker, M.D.; Andrew Davis, M.D.; Ira Eliasoph, M.D.; Alan Friedman, M.D.; Ronni Lieberman, M.D.: Maurice H. Luntz, M.D.; 
Arthur L. Millman, M.D.; Juan Orellana, M.D.; Casimir Swinger, M.D.; Elia Toueg, M.D.; and H. Jay Wisnicki, M.D. 


Guest speakers from Puerto Rico: 

Vicente Alcarez, M.D.; Jose Berrocal, M.D.; Victor Diaz-Bonnet, M.D.; Jaime Bravo, M.D.; Luis Hernandez-Cott, M.D.; Charles Lee, M.D.: 
Jose Matos, M.D.; Manuel Miranda, M.D.; Guillermo Pico, Jr., M.D.; Guillermo Pico, Sr., M.D.; William Townsend, M.D.: A. Ramos- 
Umpierre, M.D.; Luis Vazquez, M.D. 


Registration Fee: $150 Practicing Physicians 
$ 75 House Staff and Allied Health Professionals 


Information and Registration: Medical Education Office 
Beth Israel Medical Center 
First Avenue at 16th Street, New York, N.Y. 10003 
(212) 420-2649 
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The medical 
information 
you need now 
on demand... 
-mm jJust minutes 





Friends of the NLM 
424 C Street, N.E. 
Washington, D.C. 20002 





hal The most complete medical 
data base...at your fingertips 


FRIENDS OF 





The National Library of Medicine, the largest, 
most complete medical information resource in the 
world, provides computer-access to physicians, 
hospitals, and other health-related organizations. 


The Friends of the NLM—a non-profit 
organization—wants you to find out more about 
this unique link to the world’s medical knowledge. 
To do so, simply use the coupon below. You owe it to 
yourself and your patients. 


O Please send me more information about the NLM and the 
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O Please enroll me in the Friends of the National Library of 
Medicine. My tax-deductible check for $35.00 (member) or 
$100.00 (sponsor) is enclosed. 


Name 


“The more you know, 
the better you heal” 


Address 


City CS iaaa 
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Howard UNrversiry COLLEGE OF MEDICINE 
Division of Ophthalmology 
and 


St. Croix Hospital 







MERICOS EYE INSTITUTE 


OF 
SCRIPPS MEMORIAL HOSPITALS 
presents 


VISIONS IN 
OPHTHALMOLOGY ’88 
Friday, March 18, 1988 


La Jolla Marriott 
La Jolla, California 















present 


THE DIABETIC 
EYE 

























March 11-12, 1988 
St. Croix, U.S. Virgin Islands 
































Guest Faculty Includes: 


Daniel Finkelstein, M.D. — Baltimore, MD 
Edith Higginbotham, M.D. — Chicago, III 
Kenneth Kenyon, M.D.-Boston, MA 
Leonard Parver, M.D.-— Washington, D.C. 
W. J. Cyril Reifer, M.D.—St. George, Barbados 
Hugh Vaughan, M.B.B.S.— Kingston, Jamaica 


FEATURED SPEAKERS: 

Charles Kelman, M.D. /ntraocular Lenses 
Lee Nordan, M.D. Refractive Surgery 
Gholam Peyman, M.D. Macular Degeneration 
John Samples, M.D. Glaucoma 


George Conomikes Ophthalmology Practice 
in the 21st Century 
PAEESEEE S I 
CONTACT: 
Conference Coordinator 
3770 Tansy Street 
San Diego, CA 92121 
(619) 453-6222 













For Information Write: 
Mrs. Valencia Stringfellow 
Howard University Hospital Division of Opthalmology 
2041 Georgia Avenue, N.W. 
Washington, D.C. 20060 
(202) 745-1257 













OCCLUDERS 
SINGLE 
OR 
DOUBLE END 


NEW 
PRAM OCCLUDER 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 
215 - 884 - 8105 


When Quality Means Everything, 





Surround Yourself With Surgeon-Plus +. 


You demand excellence in every surgical 
procedure you perform. Excellence of your- 
self and your surgical supplies. That's why 
CooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus +™ family. 

Backed by CooperVision'’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 
the surgeon. 

Today your OR can be supplied with seven 


Goper Vision] 


SURGICAL 


*Registered Trademark of CooperVision. 
™ Trademark of CooperVision, Inc. 


Surgeon-Plus +™ disposables. Powderless 
gloves. Ultra Thin surgical blades. Incise 
drapes. Hand-held cauteries. Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus+™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
SURGEON- 
PLUS 
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Introducing IntraOptics Opacity Lex, 
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measure lens opacity. 


IntraOptics Opacity Lensmeter is the first instrument 

to detect, obiectively measure and document the degree 
of crystalline lens opacity. Until now, only subjective 
evaluations of lens opacity were possible and documen- 
tation of cataract very imprecise. This breakthrough 

in technology was developed by Interzeag, the Swiss 
engineering company who pioneered automated perim- 
etry with the Octopus. Because the Opacity Lensmeter 
provides accurate, reproducible measurements of lens 
opacity, it has the potential of becoming your in-house 
second opinion where cataract diagnosis must be 
documented. 


The only instrument to provide 
printouts to document lens opacity 
test results. 


IntraQptics Opacity Lensmeter provides a digital printout 
at the push of a button. The degree of lens opacity 

is measured and printed on a scale of 0-99. In addition, 
the device calculates mean and standard deviation 
values for each eye. The documentation of lens opacity 
allows you to compare test results from visit to visit 
and determine whether a patient’s lens cloudiness 

is increasing thereby offering patients another useful 
procedure. The Opacity Lensmeter detects and docu- 
ments cataract development at a very early stage. 

This documentation of progressive cataract development 
could be useful in justifying the need for surgery and 
providing documentation for reimbursement and 
liability protection. This additional service 
will add to patient confidence and 

may serve as a valuable cataract 

screening instrument. 


The only instrument pee Bee 

to provide objective, Siu m 
documented results Ca ee 
in 10 seconds. p oil 2a A 
The Opacity Lensmeter is so easy E l gj van 
to use, that with 10 minutes train- sp/eurs} we T 
ing, a technician can perform an nacity Yang 16 


entire procedure in less than 10 oe 
seconds. Designed for ease of use Means T4 = 


and comfort, the instrument is —— gÀ si 
equipped with a Haag-Streit chin atari l er 
rest and adjustable stand to ensure pac 73 6S 
precision. Set-up and operation of the "og gt Bs 


device is simple and minimal main- ee 
tenance and calibration are required. 

The only way we can tell you 

more about the IntraOptics Opacity 
Lensmeter is for you to call for more 
information. 1-800-843-1137. 





Keep Us In Your Sights 


IntraOptics, Inc. ¢ P.O. Box 317 è Huntington, WV 25708 
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The University of Southern California 
School of Medicine -- Postgraduate Division 
and the Department of Ophthalmology 
presents 


Clinical Problems in 
Corneal and External Disease 
July 30-August 6, 1988 
Mauna Kea Beach Hotel 
Kamuela, Hawaii 
GUEST FACULTY 


Dan B. Jones, M.D. Herbert E. Kaufman, M.D. 
Professor & Chairman Professor & Chairman 
Dept. of Ophthalmology Dept. of Ophthalmology 
Baylor University LSU Eye Center 
Houston, Texas New Orleans, Louisiana 
Walter J. Stark, M.D. 
Professor of Ophthalmology 
Wilmer Institute 
Johns Hopkins Hospital 

Baltimore, Maryland 
USC FACULTY 

Peter McDonnell, M.D. 

Assistant Professor 

of Ophthalmology 


John Irvine, M.D. 
Assistant Professor 
of Ophthalmology 


Narsing A. Rao, M.D. 
Professor 
of Ophthalmology 


Stephen J. Ryan, M.D. 
Professor & Chairman 
Dept. of Ophthalmology 
Ronald E. Smith, M.D. 


Professor of MA ICMAT 


26 Category I /CMA Hours 
Tuition: $535.00 


Information: USC School of Medicine, B. J. Johnson, 1975 
Zonal Ave, KAM 314, Los Angeles, CA 90033. (213) 224-7051, 
(800) 421-6729 Outside California. 





Presbyterian 
Hospital of Dallas 


A Member of the Presbyterian Healthcare System 


DEPARTMENT OF OPHTHALMOLOGY 


Tenth Annual Dallas Spring 
Ophthalmology Symposium 
March 25-26, 1988 


FACULTY: 
George Blankenship, M.D. Richard Lewis, M.D. 
James Tiedeman, M.D. Jay H. Krachmer, M.D. 


TOPICS: 

e Medical Retina — Lasers, Diabetic 
Retinopathy, Molecular Genetics, Age 
Related Macular Degeneration, Uveitis, 
Unusual Retinal and Choroidal Diseases 


e External Diseases of the Eye 


LOCATION: 


The Westin Hotel, Galleria, Dallas, Texas 


PROGRAM DIRECTORS: 
William L. Hutton, M.D. Henry Gelender, M.D. 
William B. Snyder, M.D. 


REGISTRATION FEE: 
$250 — Practicing Physician (Before March 1, 1988) 
$275 — Practicing Physician (After March 1, 1988) 
$75 — Resident Physician/Fellow (Verification Required) 


CONTACT: 
Lela Breckenridge 
Office of Continuing Medical Education 
Presbyterian Hospital of Dallas 
8200 Walnut Hill Lane 
Dallas, Texas 75231 
(214) 696-8458 
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In 1842, Most 
Physicians Were Still 
Operating With 
Whiskey. 


Then Dr. Crawford W. Long made medical 
history, by operating with a different kind of 
spirit. Ether. 

In 1973, CompHealth pioneered another 
significant medical breakthrough-organized 
locum tenens. 

Our dedicated, highly qualified physicians 
can help you reduce scheduling delays when 
your patient load increases. They can serve 
your general ophthalmology patients, freeing 
you for more complex procedures. They also 
fill in during any kind of temporary absence. 

To find out how one of our carefully 
selected M.D.s can help you, or to learn about 


the benefits of practicing with CompHealth, 
call 1-800-354-4050. In GA, 1-404-391-9876. 


Yes, I’d like to know more about: 
[L] how CompHealth can fill my staffing needs. 
L | qualifying as a CompHealth physician. 
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Non~ more natural. 





“THE NATURAL SOLUTION” 


BSS PLUS® (Balanced Salt 
Solution enriched with Bicar- 
bonate, Dextrose and Glutathi- 
one) is so true to the chemical 
composition of natural fluids 
within the human eye, it is often 
referred to as “The Natural 
Solution? No other intraocular 
irrigant even comes close in 
terms of “Natural” safety and 








efficacy. 
. ONLY BSS PLUS OFFERS: 
SA = A “Natural” ally for reducing 


; corneal swelling. 








j « A “Natural” adjunct for clearer 
es postop corneas. 

_ r = A “Natural” enhancer for 

t ow NDC 0065-0800-50 500 ml normal endothelial and 

. Single Dose Cota” retinal functions. 

awed sob sortie l g Solution ce, and cui With all this in its favor, it’s 
7 Sodium Choide 7148 Far little wonder that BSS PLUS 

F-- gnesium Cons 92 mp, Sat has become the “Natural Stan- 





dard” throughout the country. 
BSS PLUS® 500 mL solution is 
used in more ECCE and vitrec- 
tomy procedures than all other 
large bottle irrigants combined. 
Naturally. 


BSS PLUS? - 
‘*The Natural Solution’’ 


Alcon 
SURGICAL 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 6600 
Fort Worth, TX 76115 
Order Line: 4 
1-800-TO-ALCON d 
(1-800-862-5266) E 


(See reverse side of page for product information) 


Return this coupon for a BSS r bo ri 
PLUS® packet and a copy of L. 4 y~ 
“Intraocular Irrigating Solu- S 
tions” —a chapter from 0. v 

Clinical Ophthalmic 
A Pharmacology (new 
TN ophthalmic text). 
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BSS PLUS® 
(Balanced Salt Solution enriched with 
ee. dextrose and glutathione.) 


30 mL and 500 mL 
BRIEF SUMMARY 
Based on 5/87 and 3/87 Inserts 


DESCRIPTION: BSS PLUS® 30 mL is a sterile intraocular irri- 
gating solution for use during surgical procedures requiring a 
relatively small volume of intraocular perfusion, e. g., anterior 


_ segment surgical procedures. The solution consists of two 


separate parts which are mixed aseptically prior to use. BSS 
PLUS® 500 mL is a sterile intraocular irrigating solution for use 
during intraocular surgical procedures, even those requiring a 
relatively long intraocular perfusion time (e.g., pars plana 
vitrectomy, phacoemulsification, extracapsular cataract 
extraction/lens aspiration, anterior segment reconstruction, 
etc.). 

The solution does not contain a preservative and should be 
prepared just prior to use in surgery. 

Part |: A sterile 28.8 mL solution in a 30 mL single-dose plas- 
tic bottle or a sterile 480 mL solution in a 500 mL single-dose 
bottle to which the Part || concentrate is added. Each mL of 
Part | contains: Sodium Chloride 7.44 mg, Potassium Chloride 
0.395 mg, Anhydrous Dibasic Sodium Phosphate 0.433 mg, 
Sodium Bicarbonate 2.19 mg, Hydrochloric Acid and/or 
Sodium Hydroxide (to adjust pH), in Water for Injection. DM-00 


_ Part Il: 30 mL size: A sterile concentrate in a 1.2 mL single- 


dose syringe for addition to Part |. 500 mL size: A sterile con- 
centrate in a 20 mL single-dose vial for addition to Part |. Each 
mL of Part I| contains: Calcium Chloride Dihydrate 3.85 mg, 


_ Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
ES Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water 
for Injection. DM-00 
~ After addition of BSS PLUS® Part II to the Part | bottle, each 





_ of reconstituted product contains: Sodium Chloride 


‘ We 2 7.14 mg, Potassium Chloride 0.38 mg, Calcium Chloride Dihy- 
Grate 0.154 mg, Magnesium Chloride Hexahydrate 0.2 mg, 


n E; Anhydrous Dibasic Sodium Phosphate 0.42 mg, Sodium Bicar- 





te 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide (Oxi- 


l "died G Glutathione) 0.184 mg, Hydrochloric Acid and/or Sodium 


R 


ee Hydroxide (to adjust pH), in Water for Injection. 


_ The reconstituted product has a pH of approximately 7.4. 
Osmolality: is approximately 305 mOsm/kg. 

-~ CONTRAINDICATIONS: There are no specific contraindica- 
~ tions to the use of BSS PLUS ® however, contraindications for 
othe surgical procedure during which BSS PLUS® is to be used 
-should be strictly adhered to. 


_ WARNINGS: For IRRIGATION during ophthalmic surgery 


_ only. BSS PLUS® is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS® UNTIL RECON- 
STITUTED. Do not use Part | if it does not contain a vacuum 
(500 mL size). Do not use additives other than Part II. Do not 
use if Part |, Part Il or the reconstituted solution is discolored 
or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR 
INTRAOCULAR IRRIGATION, IT DOES NOT CONTAIN A PRE- 
SERVATIVE AND, THEREFORE, SHOULD NOT BE USED ON 
MORE THAN ONE PATIENT. DISCARD ANY UNUSED SOLU- 
TION SIX HOURS AFTER PREPARATION. Studies suggest 
that intraocular irrigating solutions which are iso-osmotic with 
normal aqueous fluids should be used with caution in diabetic 
patients undergoing vitrectomy since intraoperative lens 
changes have been observed. 

There have been reports of corneal clouding or edema fol- 
lowing ocular surgery in which BSS PLUS® was used as an irri- 
gating solution. As in all surgical procedures, appropriate mea- 
sures should be taken to minimize trauma to the cornea and 
other ocular tissues. 


_ ADVERSE REACTIONS: Rarely, postoperative inflammatory 


as well as incidents of corneal edema and corneal 








compensation have been reported. Their relationship to the 


E of BSS PLUS has not been established. 


OVERDOSAGE: The solution has no pharmacological action 
and thus has no potential for overdosage. However, as with 
-any intraocular surgical procedure, the duration of intraocular 
_ Manipulation should be kept to a minimum. 

_ U.S. Patent Nos. 4,443,432 and 4,550,022 


Alcon 


SURGICAL 
Surgical Products Division 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 USA 





January, 1988 


THE CULLEN COURSE -1988 


Clinical Advances in Ophthalmology 
For The Practicing Ophthalmologist 


MARCH 18 - 20, 1988 


The Houstonian Hotel and Conference Center 
111 North Post Oak Lane 
Houston, Texas 77024 


CULLEN EYE INSTITUTE FACULTY 


Milton Boniuk, M.D. 
Jared M. Emery, M.D. 
Ramon L. Font, M.D. 
Ronald L. Gross, M.D. 

M. Bowes Hamill, M.D. 
Dan B. Jones, M.D. 
Douglas D. Koch, M.D. 
Richard Alan Lewis, M.D. 


FOR FURTHER INFORMATION CONTACT: 

Carol J. Soroka or Vicki L. Forgac 

The Office of Continuing Education, Baylor College of Medicine, 
One Baylor Plaza, Houston, Texas 77030 (713) 799-6020 


Alice Y. Matoba, M.D. 

John A. McCrary, M.D. 
David W. Parke, Il, M.D. 
James R. Patrinely, M.D. 
Paul G. Steinkuller, M.D. 
Gunter K. vonNoorden, M.D. 
Kirk R. Wilhelmus, M.D. 





Manhattan 


Eye, Ear & Throat 
Hospital 





PRESENTS A POST-GRADUATE COURSE IN 


Contact B and A Scan 
Diagnostic Ultrasonography 





Saturday, February 13th, 1988 





Faculty: Richard D. Binkhorst, M.D. 
John S. Kennerdell, M.D. 
Yale L. Fisher, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Jeffrey Shakin, M.D. 


Available Equipment: 
Biophysic Medical Ophthascon 
Bausch and Lomb/Sonomed 
Cooper Vision — Digital B/A 


For Information, Write: 
Course Director, Yale L. Fisher, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y. 10021 


intra-ocular pressure testing 
faster and more comfortable for ever 


Topcon’s new C T-10 Noncontact Tonometer makes 1# 
easier than ever. This highly advanced computerized 
instrument has an ex¢ lusive CRT monitor that allows 
enced technician to make precise alignm¢ 
And once aligned, the CT-10 a 
sures the IOP. This speed in of 
less fatigue for both operator 
its gradually i increasing air-pu 
tle on the patient, which alsc 
operator. A manual override 
package. 

ROMO Valine RICKS Selah 
provide three separate mea 
each eye. The built-in printe 
you these, along with an av 

matter of seconds. 

For further information « 

Computerized Tonometer, 

nearest authorized Topconi 

call Topcon directly. 


The Topcon 


C T-10 


Computerized Tous 


Technology fam 
produe 
excellence tha 


Topcon Instrument Corpora 
65 West Century Road, Paramus, NJ 07 65 ) 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions. ) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JoURNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 12 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,... ). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), 7 
(dagger), + (double dagger), § (section mark), || 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 


AWIENICAIN JUUNIVAL Ur YITiftinnivivevyt 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 


x $ ® 
KEELER GIVES YOU THE CHOICE.. 


Fison Spectacle Indirect All Pupil 


Since the delivery of the first Keeler’s innovative design We have combined new 
Fison Indirect in 1959, the gives you the convenience of technology and years of 
Fison has been a consistent a frame, the portability you experience to bring you a 
performer. The Fison with its want, and brilliant halogen remarkable new indirect 
powerful 22W light system illumination that delivers the ophthalmoscope, the All 
provides a clear bright retinal crisp retinal images you Pupil. A radical departure 
image. need. A 100-minute from traditional design, the 
powerpack clips onto your All Pupil performs anywhere, 
belt to give you the freedom any pupil, every time! The 
to perform an indirect exam lightest Keeler indirect ever, 
anywhere. the All Pupil is comfortable 
and convenient. A single — 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 


all pupil 


ge 
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Conjunctivodacryocystorhinostomy * 


? + 


Sterilization md ) | | | | | 


Constructed of specially anodized 


Storage Tray aluminum, this impact-resistant Tear Duct Tubes 

This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
Storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 

tion tray. from the three Jones Tube Sets. obtained upon request. 


. *L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 


fast way of 
measuring tubes Additional Information Available From: 


for go- . 3 : 
dmnn, Weiss Auinije Gas Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 » (503) 643-5674 
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THE 1988 DUKE ADVANCED VITREOUS SURGERY COURSE VI: 
FOCUS ON OCULAR TRAUMA 


APRIL 14-16, 1988 
DUKE UNIVERSITY EYE CENTER DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and tech- 
niques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem areas. In 
order to stimulate the exchange of experiences audience participation will be encouraged and extensive discussion 
periods provided. 


GUEST FACULTY 





Thomas Aaberg, M.D.—Milwaukee, Wisconsin John Lean, M.D.—Los Angeles, California 
Fumitaka Ando, M.D.—Nagoya, Japan David McLeod, M.D.—London, England 

Bert Glaser, M.D.—Baltimore, Maryland Ronald Michels, M.D.—Baltimore, Maryland 
Klaus Heimann, M.D.—Cologne, Germany Michael Trese, M.D.—Royal Oaks, Michigan 
DUKE FACULTY 

Eugene deJuan, M.D. Einar Stefansson, M.D. 

Robert Machemer, M.D. James S. Tiedeman, M.D. 


Brooks McCuen, II, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 
(919) 684-6743 


Limited Registration Registration Fee $450 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES . . . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch. Classified adver- 
tising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 
considered a display ad. Each inch contains a maximum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 20th of the month, two months before the month in which the ad is to 
appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box _____ AJO, American Journal of Ophthalmology, 435 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 





RETINAL AND OPHTHALMOLOGISTS 
VITREOUS SURGEON Denver, Colorado 


Ophthalmologist with subspecialty training in sur- Positions available for BE/BC general oph- 
gical and medical vitreoretinal disease is sought thalmologists with established multi-special- 
for University Department of Ophthalmology, aca- ty group practice HMO. Five full service out- 
demic rank commensurate with credentials. Must patient clinic facilities located through the 
have completed an approved eye residency pro- Denver metropolitan area. Well equipped of- 
gram, appropriate fellowship training and be fices and surgical facilities with minimal re- 
Board certified or eligible. Duties include teaching fracting. Attractive salary and benefit pack- 
residents and medical students, patient care and age which includes vacation, educational 


research. Send curriculum vitae, publications list 


leave, liability insurance and profit-sharing. 
and the names and addresses of 3 references to: 


Beautiful geographical area with many cul- 


James P. McCulley, M.D. tural and recreational opportunities. Please 
Professor and Chairman contact: 
Department of Ophthalmology Toby Cole, M.D. 
University of Texas Executive Medical Director 
Southwestern Medical School Colorado Permanente Medical Group, P.C. 
5323 Harry Hines Blvd. 2045 Franklin Street 
Dallas, Texas 75235-9507 Denver, CO 80205 
(214) 688-3407 (303) 861-3262 


Equal Opportunity Employer EOE 
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SAUDI ARABIA 


A DIFFERENCE IN LIFE 
ia & STYLE. 


It's the chance of a lifetime — an overseas career, 
POSITIONS AVAILABLE 


available to you right now through AMI Saudi Arabia Ltd. 
RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major met- OPHTHALMOLOGISTS 
ropolitan midwest setting desires another associate. Superb opportunity 


Immediate openings are available at the prestigious King 
with the latest facilities and approaches. Send resume in confidence to Box Khalid Eye Specialist Hospital in Riyadh, Saudi Arabia for 
125 AJO. 


the following specialists: 


GLAUCOMA 

RETINA VITREOUS 
ANTERIOR SEGMENT 
PATHOLOGY 
Requirements include: 


* Board certification * Completion of fellowship 
in specialty area * Academic affiliation preferred 


VOl. 105, No. I 





OCULOPLASTIC SURGEON: To join growing oculoplastics practice in inland 
industrial city. No general ophthalmology. Excellent opportunity for individ- 
ual willing to expand practice. Salary, benefits, leading to partnership. Send 
C.V. in confidence to: Box 126 AJO. 


PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Pediatric Ophthalmology. State-of-the-art Clinical Eye Cen- 
ter with approved freestanding outpatient ophthalmic surgical facility. 
Beautiful and convenient Mid-Atlantic location within short driving dis- 
tance to Washington, Baltimore and Philadelphia. Reply to Box 138 
AJO. 


MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding clinical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 


mology. State-of-the-art Clinical Eye Center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more and Philadelphia. Reply to Box 139 AJO. 


PLASTICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facility. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore and Philadelphia. Reply to Box 140 AJO. 





* Medical Center Clinical experience preferred 


Explore the difference in life and style with a career in 
international healthcare, offering attractive salary and 

benefits, including housing and potential tax Savings. 

Call or forward curriculum vitae to: 


Larry Bartlett 


AMI 

9601 Wilshire Blvd. 

Suite 600 

Beverly Hills, CA 90210 
Call Collect (213) 859-8352 
Toll Free (800) 421-3344 
(outside California) 





OPHTHALMOLOGIST 


Carle Clinic Association, a rapidly expanding 
180 physician multi-specialty group is seeking 





an ophthalmologist. The current ophthalmolo- 
gy department consists of three general oph- 
thalmologists, one vitreo-retinal surgeon and 
four optometrists. 


GLAUCOMA/NEURO-OPHTHALMOLOGIST: Fellowship-trained physician to as- 
sociate with large referral retina practice in southeast. Private practice, 
university affiliation. Will provide additional training in medical retina. Salary 
negotiable. Send complete CV to: Box 141 AJO. 


OCULOPLASTIC SPECIALIST: Needed for 12-physician, subspecialty ophthal- 
mology practice in growing southwestern metropolitan area of approx. 
500,000. Complete salary, benefit, and malpractice package. Interview and i j j j 

relocation expenses paid. Send C.V. and availability date to Box 142 AJO. The adjacent 288 bed hospital ik a teaching 

hospital of the University of Illinois, College of 


Medicine, in Champaign-Urbana. Board eligi- 
ASSOCIATE 


Immediate opening for Associate in private practice limited to Cornea 
and External Diseases of the eye. High volume transplant and refrac- 
tive surgery done at 3 of New Jersey's largest hospitals as well as 
outpatient surgery on premises. Send CV to: Theodore Perl, M.D., Met- 
ropolitan Eye Institute, 101 Old Short Hills Road, Suite 410, West Or- 
ange, New Jersey 07052, (201) 736-1313. 


HARVARD COMMUNITY HEALTH PLAN is seeking a BC/BE, Fellowship- 
trained Pediatric Ophthalmologist for July 1988 or sooner. We offer a 
challenging office and surgical practice with Harvard teaching appoint- 
ment, generous fringe benefits including malpractice insurance, and 
Salary commensurate with experience. Please send CV to: Howard 
Marton, M.D., Chief, Ophthalmology, Harvard Community Health Plan, 
One Fenway Plaza, Boston, MA 02215, or call 617-437-6040. AA/EO 
Employer. 





bility or certification is a requirement of the 
position. A generous salary and benefit pack- 
age leading to membership in the association 
is open to discussion. 


Send CV with references and correspondence 
to Chief Executive Officer, Carle Clinic Asso- 
ciation, Urbana, IL 61801. Inquiries will be 
kept confidential. 


58 AMERICAN JouRNAL OF OPHTHALMOLOGY 


MARIN COUNTY, CALIFORNIA, OPHTHALMOLOGIST 


To join established growing, multi-specialty group. Board certified/eli- 
gible required. This group of 55+ physicians provides care to both fee- 


for-service and prepaid patients. Excellent practice opportunity and 
superb living conditions. Guaranteed starting salary with ownership 
potential. Send CV to: RVMC, Inc., 1350 S. Eliseo Drive, Greenbrae, 
CA 94904, ATTN: Personnel. 





SOUTHERN CALIFORNIA: Practice opportunity, next to our 236-bed hospital in 
Canoga Park, California, located in the San Fernando Valley. Financial as- 
sistance. Send CV to Gordon Crawford, Humana Inc., 500 West Main Street, 
Louisville, KY 40201-1438. TOLL-FREE 1/800/626-1590. 


ISRAEL: Rewarding volunteer position. Hillel Jaffe Hospital, Hadera, welcomes 
an ophthalmologist and family for a minimum period of 1 month. Housing 
provided. No remuneration. Patient population includes Arab villages, farm- 
ing and industrial communities on the coast between Natanya and Haifa. Box 


OPHTHALMOLOGISTS 


Fellowship-trained sub-specialist needed to join busy anterior segment 
Ophthalmologist in practice for 4 years. Primary need is pediatrics, 
retina or cornea. Must be willing to do some general ophthalmology. 
Also must be caring, personable and committed to excellence. Associ- 
ation leading to partnership. Located in a mid-sized city in the South- 
west. Send C.V. Box 149 AJO. 


PEDIATRIC OPHTHALMOLOGIST 


Excellent opportunity for BC/BE fellowship-trained Pediatric Ophthal- 
mologist. Busy anterior segment Ophthalmologist in practice for four 
years seeks an Associate with the aforementioned qualifications. Mid- 
sized city and surrounding area of nearly 500,000 is not presently 
served by a Pediatric Ophthalmologist. Send C.V. Box 150 AJO. 
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id Ao GENERAL OPHTHALMOLOGIST: Needed for large, multispecialty group with 

four (4) locations in Houston, Texas. Board certified or eligible. Not restrict- 

ed to Medical akerai Excellent salary and benefits with subsequent 
equity ownership potenial. Send CV to Box 151 AJO. 

OPHTHALMOLOGIST: Excellent opportunity to join a busy, growing ophthalmol- aii di A i 

ogy practice in South Central Pennsylvania. Excellent salary and benefits DR ees i ; 

with potential for partnership in future. Send CV to Box 148 AJO. R. N. WANTED: Arizona Ophthalmology Practice is seeking R.N. with Photogra- 

phy experience and Ophthalmology Assistance Skills. Box 152 AJO. 


OPHTHALMOLOGISTS 


Share the advantages of joining an established multi-specialty staff 
model HMO. Rhode Island Group Health Association is seeking BE/BC 
Ophthalmologists to meet the needs of our growing membership. Sup- 
portive medical and administrative staff, teaching opportunities, and 
liberal fringe benefits. For further information contact: Medical Direc- 
tor, Rhode Island Group Health Association, Two Davol Square, Provi- 
dence, RI 02903. 


a THE EYE 
® INSTITUTE OF 
AaS í NORTHWESTERN OHIO 


position in University Department of Ophthal- di 
mology; a background or interests in genetics is 

Positions are available for Board certi- desirable. Academic rank commensurate with 

fied, fellowship trained ophthalmologists credentials. Must have Compnaiad en approved 

l l i eye residency training program, appropriate fel- 

in many sub-specialty areas. Applicants lowship training, and be Board certified or eligi- 

should have a desire to provide outstand- ble. Duties include teaching residents and medi- 

ing clinical care in a stimulating environ- cal students, patient care and research. Send 

ment. Some fellowship positions are also curriculum vitae, publications list and the names 

it a and addresses of 3 references to: 
available. Inquiries should be addressed 
to: James P. McCulley, M.D. ¥ 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
9555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


Growing 2-man ophthalmology group in central Indiana looking for per- 
sonable, ambitious ophthalmologist. Sub-specialty in retina or pediat- 
ric ophthalmology desired but not required. New, unique, well 
equipped, state-of-the-art facility. Guaranteed salary, incentive, and 
excellent benefits leading to partnership. Send CV, photo, and refer- 
ences to: Box 001 AJO. 


PEDIATRIC OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in 
Pediatric Ophthalmology is sought for full time 


Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical Center 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 
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THE TWENTY-FOURTH ANNUAL SURVEY COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY MARCH 7 THROUGH 12, 1988 


e e e o 
SUBJECTS 


RETINA 
GLAUCOMA 
PATHOLOGY 
PEDIATRICS 
REFRACTION 
PHARMACOLOGY 
SYSTEMIC DISEASES 
CORNEAL PHYSIOLOGY 
NEURO OPHTHALMOLOGY 
OPHTHALMIC PLASTICS 
MICROANATOMY OF CORNEA 


COURSE DIRECTOR: SOLOMON LIEBOWITZ, M.D. 


FACULTY 


EMMANUEL ALMEDA, JR., M.D. JOHN R, FINLAY, M.D. CLYDE R. LOCKE, M.D. 
LOUIS V. ANGIOLETTI, JR., M.D. DANIEL H. GOLD, M.D. MAURICE H. LUNTZ, M.D. 
STEPHEN L. BOSNIAK, M.D. DAVID L. GUYTON, M.D. JOEL S. MINDEL, M.D. 
ROBERT C. CYKIERT, M.D. AUGUST KOHTIO, M.D. HAROLD W. NAJAC, M.D. 
ANDREW P. FERRY, M.D. JOEL KOPELMAN, M.D. FREDERIC WANG, M.D. 
ALEXIS FINLAY, M.D. THOMAS R. KUHNS, M.D. 


This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate Institute is accredited by the 
Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 


CME Credits, Category 1: 48 
Fee: $500.00 Residents/Fellows: $300.00 (includes syllabus, luncheons and cocktail party) 
For registration and additional information, please write: 


Jane Stark, Registrar—Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 Tel: (212) 598-1430 or 598-1313 


Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


ANNUAL MEETING 
June 25 - June 29, 1988 
Hotel del Coronado 
Coronado, California 


Guest Speakers William E. Benson, M.D. 
for Ophthalmology: Wills Eye Hospital 
Philadelphia, Pennsylvania 


Theodore Krupin, M.D. 
Scheie Eye Institute 
Philadelphia, Pennsylvania 


Papers requested on any ophthalmology subject. Send 
abstracts by March 1, 1988 to Alan S. Crandall, M.D., 
Department of Ophthalmology, 50 N. Medical Drive, Salt 
Lake City, UT 84132. 


PCOOS Ophthalmology Resident Award of $500 for out- 
standing paper with a resident as the principal author. To 
qualify for this award, an abstract must be submitted for the 
program by March 1 and a complete manuscript must be sent 
to Dr. Crandall by April 15, 1988. 


For information regarding the meeting, contact: 
Mireya A. Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 
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Decreased Expression of HLA Class II Antigens on Human 
Uveal Melanoma Cells After In Vivo X-ray Irradiation 
In order to determine the presence of HLA antigens on human uveal melanomas, 
we tested anti-HLA monoclonal antibodies on tissue sections of these tumors. A 
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cantly lower expression of HLA class II antigens was present on uveal melanomas 
that had been irradiated before enucleation. These tumors lacked a lymphocytic 
infiltrate in comparison with nonirradiated tumors. These data suggest that radio- 


great variety in expression of HLA class | and Il antigens was present. A signifi- 
therapy affects expression of histocompatibility antigens on tumors. 
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GLAUCOMA 


Ophthalmologist with subspecialty training in 
glaucoma is sought for full-time position in 


January, 1988 


OPHTHALMOLOGIST: To join busy solo board certified ophthalmologist in 


ae Specialty interest in anterior segment preferred. Early buy in. Box 


OPHTHALMIC PLASTICS AND ORBITAL SURGERY: Growing three-person sub- 
specialty group in major southeastern University Center desires additional 
ophthalmologist with subspecialty training. Completion of Fellowship re- 
oly eg private practice opportunity with academic affiliation. 

X ; 


University Department of Ophthalmology, aca- 
demic rank commensurate with credentials. 
Must have completed an approved eye residen- 
cy program, appropriate fellowship training and 
be Board certified or eligible. Duties include 
teaching residents and medical students, patient 
care and research. Send curriculum vitae, publi- 
cations list and the names and addresses of 3 
references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical Center 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 

















RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


For additional information, please 
contact: 


Toby Cole, M.D. 

Executive Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 661-3262 
EOE 








OPPORTUNITY AVAILABLE IN OPHTHALMOLOGY 


Large volume surgical practice with well-trained supporting staff. Lo- 
cated in Midwest community serving population of 400,000. Seeking 
ophthalmologist to buy into practice. Requirements: general ophthal- 
mology background with superior surgical skills and humanistic ap- 
proach to patients. Unlimited earning potential to right individual. Ap- 
plications from senior residents in good training programs will be 
considered. Send resume and references to: Box 006 AJO. 


TEXAS MEDICAL OPHTHALMOLOGIST 


Well established eight-member group of sub-specialists in Fort Worth, 
Texas seeks board certified/board eligible associate to join busy, 
multi-site, high pathology practice. Generous salary plus bonus. Part- 
nership considered after two years. This is an unusually good opportu- 
nity. Send CV and photograph to Laura Cadahia, Ophthalmology Asso- 
ciates, 308 South Henderson, Fort Worth, Texas 76104. 


FACULTY POSITION 


Full-time faculty position for an individual with subspecialty training in 
glaucoma and an ability to be licensed in Texas. The physician must be 
able to develop and direct an academic service. Candidate must have 
also completed an accredited residency program, and be board certi- 
fied or eligible in ophthalmolgy. Salary and benefits commensurate 


with training and experience. Please forward your curriculum vitae and 
the names of four references to: 


James Price, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology & Visual Sciences 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 
An Equal Opportunity Employer 
EOE/AAE 


GLAUCOMA SPECIALIST 


Ophthalmologist with subspecialty training in glaucoma and interest in 
laboratory research is sought for a full-time position in the Department 
of Ophthalmology. Academic rank commensurate with credentials. 
Qualifications include completion of an approved residency program, 
fellowship training and Board certification. Duties include patient care, 
research, teaching residents and medical students. Send curriculum 
vitae, publication list, and references to: 


Robert Machemer, M.D. 
Professor and Chairman, Department of Ophthalmology 
Duke University Eye Center 
Box 3802 
Durham, N.C. 27710 
(919) 684-3891 


Duke University is an Affirmative Action/Equal Opportunity Employer 





FACULTY POSITION 


Full-time faculty position for an individual with subspecialty training in 
pediatric ophthalmology and an ability to be licensed in Texas. The 
physician must be able to develop and direct an academic service. 
Candidate must have also completed an accredited residency pro- 
gram, and be board certified or eligible in ophthalmolgy. Salary and 
benefits commensurate with training and experience. Please forward 


your curriculum vitae and the names of four references to: 
James Price, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology & Visual Sciences 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 


An Equal Opportunity Employer 
EOE/AAE 
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ASSISTANT PROFESSOR OPHTHALMOLOGY 


Major midwestern metropolitan medical teaching facility seeks Assis- 
tant Professor Ophthalmology. Duties include: teach Ophthalmology 
(theory, procedure, techniques) to medical school students, medical 
residents, and ophthalmic personnel; supervise teaching and research 
in Ophthalmology; organize, supervise, and conduct research in 
Neuro-Ophthalmology/Ocular-Motor Physiology/Bio-Engineer/Oph- 
thalmological Mechanical Drawing; supervise department's prototype 
instrument lab; prepare research for publication/presentation; partici- 
pate in professional association activities; participate in department, 
college, university faculty governance and committees. 
Applicants must have at least one year experience in similar position 
together with medical diploma and at least one year training in Oph- 
thalmology, or 2 years experience as Research Ophthalmologist. Ex- 
perience must include bio-engineering and Ophthalmological mechan- 
ical engineering. Salary $40,618.00 per year together with employer's 
standard benefit program. 

interested qualified applicants may submit resume for consideration 
and interview selection to: 


MICHIGAN EMPLOYMENT SECURITY COMMISSION 
Room 415 
7310 Woodward Avenue 
Detroit, Michigan 48202 
Reference No. 82386 


EMPLOYER PAID ADVERTISEMENT 
AN EQUAL OPPORTUNITY EMPLOYER 


FELLOWSHIPS 


a FELLOWSHIP: Corneal External Disease Fellowship available July 1, 1989. 


Clinical and animal research required. Contact: Richard A. Eiferman, M.D., 
University of Louisville, 301 E. Muhammad Ali Blvd., Louisville, KY 40202. 


REQUEST FOR PROPOSALS: The Lowe's Syndrome Association requests re- 
search proposals to further the understanding and/or treatment of Lowe's 
Syndrome. Grant award $5000 for one year. Deadline: June 1, 1988. For 
guidelines write: LSA, 222 Linclon Street, West Lafayette, Indiana 47906. 


POSITIONS WANTED 


VITREORETINAL SURGEON: Energetic, personable, very capable, completing 
outstanding, two-year fellowship. Searching for private practice opportunity 
in the Northeast. Reply in confidence to Box 146 AJO. 


ANESTHESIOLOGIST: Board Certified, 33, American Medical Graduate, desires 
practice with Ophthalmology group in the Northwest Washington State area. 
Performs regional, local, or general anesthesia. Send inquiries to Box 003 
AJO. 


PRACTICES FOR SALE 


OPHTHALMOLOGY PRACTICE FOR SALE 


Well-established general ophthalmology practice in metro-Atlanta area. 
Centrally located in medical office building. 15,000 active patient files. 


Owner retiring. Price: $103,000.00, terms negotiable. For additional in- 
formation, please contact: Anne McSorley, Health Care Personnel Con- 
sulting, Inc., Meetinghouse Business Center, 140 West Germantown 
Pike, Suite 200, Plymouth Meeting, PA 19462 (215) 828-3888. 





OPHTHALMOLOGY PRACTICE FOR SALE: Solo general ophthalmology practice 
for sale. Located in the San Francsico Bay Area (Berkeley, California). Start- 
ing date open—Spring of 1988. Box 005 AJO. 


EQUIPMENT FOR SALE 


STEREOSCOPES: 18 sizes & types, pocket & desk top. Single & dual users, 
fixed and scanning, 3X-4X-6X-8X binocular magnifiers available. 2”-28” 
stereobase. Write or call for catalog. A-G-E Inc., 5362 Cahuenga, No. Holly- 
wood, CA 91601. (818) 985-5500. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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THE NEW YORK EYE AND 
EAR INFIRMARY 


Glaucoma fellowships 


Extensive surgical and clinical experience. Approxi- 
mately 15,000 glaucoma visits annually. Numerous 
clinical research projects. National Glaucoma Laser 
Trial Center. Pathophysiologic mechanisms of angle- 
closure glaucoma and secondary glaucomas. Comput- 
er applications. Argon, krypton, dye, and Nd:YAG 
lasers. Octopus 201R, Humphrey perimeters. Roden- 
stock optic nerve head analyzer. Two-year fellowships 
with one year of in-depth research also available. 
Opportunities for tissue culture, cell biology, electron 
microscopy. New York State License required. Salary 
$33,000 plus benefits and malpractice insurance. 
Openings for January, 1989 (1) and July, 1989 (3). 
Contact: 










Robert Ritch, M.D. 
Professor and Chief, Glaucoma Service 
New York Eye and Ear Infirmary 
310 East 14th Street 
New York, N.Y. 10003 
Tel. (212) 477-7540 


FELLOWSHIP 
IN 
PAEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 


Toronto, Canada 
July 1989 - June 1990 


Wide Experience in all 
Areas of Paediatric Ophthalmology 


Apply: 

J. Donald Morin, M.D. 
Ophthalmologist-in-Chief 
The Hospital for Sick Children 
555 University Avenue 


Toronto, Ontario 
M5G 1X8 


416/598-6503 


** Personal interview required. 
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RESEARCH FELLOWSHIP 


Francis |. Proctor Foundation 
University of California, San Francisco 


The Francis |. Proctor Foundation for Research in 
Ophthalmology conducts a one to two year training 
program in ocular inflammatory and infectious dis- 
eases for Board qualified ophthalmologists and post- 
doctoral scientists. The fields of study in the Founda- 
tion include microbiology and pathogenesis of 
chlamydial, bacterial and viral (particularly herpes 
simplex) eye infections, ocular immunology, and cell 
biology. Research support for U.S. citizens is avail- 
able through an NIH departmental training grant or 
through individual applications to the NIH and other 
agencies. Applicants from outside the US are also 
encouraged to apply. 

Applications for July 1989 fellowships will be ac- 
cepted until March 31, 1988. 

For further information and application forms, 
please write to: 


Chandler Dawson, M.D., Director 
F. |. Proctor Foundation 
University of California 

San Francisco, CA 94143-0412 

Telephone: (415) 476-2658 


4th Annual 
Live-Video 
Ophthalmic 


Plastic Surgery 
Workshop 


COURSE DIRECTORS: 

Richard D. Lisman, M.D., Murray Meltzer, M.D., 
Rene Rodriguez-Sains, M.D., Byron Smith, M.D 
STAFF SURGEONS: 

Frederick Jakobiec, M.D., Albert Hornblass, M.D.. 
Byron Smith, M.D 

INSTRUCTORS: 


Bryan Arthurs, M.D., Edward Bedrossian, Jr., M.D., 
Steven Gilbard, M.D., Donald McDonald, M.D., 
Philip Silverstone, M.D. 


INVITED SURGICAL “MASTERS”: 


Henry l. Baylis, M.D., John S. Crawford, M.D., Clinton McCord, Jr., M.D. 


CURRICULUM: 


This course will cover the major topics in ophthalmic plastic surgery that coincide 
with the major areas of expertise of our invited Master surgeons. These topics will be 


informally taught by lecture and live surgery. 
a. Orbital and Lacrimal Surgery 
b. Blepharoplasty 
c. Ptosis Surgery 


e. Cryosurgery 


The Masters Ji 
of Ophthalmic ¥ 


Plastic Surgery 


Lacrimal, Eyelid, Orbit, 
& Pediatric Surgery 


Friday & Saturday e March 11-12, 1988 


d. Ectropion & Entropion Correction 


f. Enucleation & Socket Surgery 
Participants are allowed free access to OR's. teaching classroooms and simulcast video. 


VITREO-RETINAL FELLOWSHIP 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, CANADA 


1 year, commencing July 4, 1988 


Fellowship to include medical and surgical 
management, laser photocoagulation, ul- 
trasonography, fluorescein angiography 
and electrodiagnostic evaluation of vitre- 
Ous and retinal disorders. 


Send Curriculum Vitae and three letters of 
recommendation to: 


A. L. Maberley, M.D., W. H. Ross, M.D. 
Department of Ophthalmology, U.B.C. 
2550 Willow Street 
Vancouver, B. C., Canada V5Z 3N9 
(604) 875-4299 






Manhattan 
Eye, Ear & Throat Hospital 
210 East 64th Street, 
New York, 10021 


LIMITED REGISTRATION 
CONTACT 





Ms. Martha Klapp. Course Coordinator 
Manhattan Eye, Ear & Throat Hospital 
210 East 64th Street, NYC, NY 10021 


January, 1988 


uuas 


Vol. 105, No. 1 AMERICAN JOURNAL OF OPHTHALMOLOGY 63 





ADVERTISERS’ INDEX 


JANUARY 1988 





Alcon Laboratories, Inc. 5, 11, 15, 31, 35, 47, 48 Keeler Instruments 54 
Allergan Pharmaceuticals, Inc. Cover 4, 9, 36 Lederle Laboratories 32, 33 
AMI 57 Look, Inc. 27 
Baylor College of Medicine 48 Manhattan Eye, Ear & Throat Hospital 48, 62 
Beth Israel Medical Center 38, 64 Mentor O & O, Inc. 23 
Biophysic Medical, Inc. ye Merck Sharp Dohme 17-20 
Burroughs Wellcome Co. Cover 2, 1 New York Eye & Ear Infirmary 59, 61 
Carle Clinic Association 57 Ocular Instruments, Inc. 37 
Carolina Retina Clinic 64 Pacific Coast Eye Foundation 38 
Colorado Permanente Medical Group 56, 60 Pacific Coast Oto-Ophthalmological Society 59 
CompHealth 45 Presbyterian Hospital of Dallas 45 
CooperVision Surgical Systems 41 Scripps Memorial Hospital 40 
Duke University 55 Spectra Pharmaceutical Services, Inc. 29 
Eye Institute of Northwestern Ohio 58 Topcon Instrument Corporation of America 49 
R. O. Gulden & Co., Inc. 40 University of British Columbia 62 
Haag-Streit Service, Inc. 12 University of California, San Francisco 62 
Hospital for Sick Children 61 University of Southern California 45 
Howard University Hospital 40 University of Texas at Houston 14 
Instituto Barraquer de America 10 University of Texas Southwestern Medical Center 
56, 58, 60 
International Retinitis Pigmentosa Congress 10 
Visitec Company 25 
IntraOptics, Inc. 42, 43 
Wayne State University 16 
Iolab Corporation 7 
Weiss Scientific Glass Blowing Company 55 
Iolab Pharmaceuticals Cover 3, 64 
Wills Eye Hospital Annual Conference 21 





New professional products and advertising copy are subject to the approval of the Editorial Board. The 
contents of advertising copy are the sole responsibility of the advertiser and its agency. The Ophthalmic 
Publishing Company takes no responsibility for their truthfulness, their content, or any possible claims 
resulting from the publication of such advertising. 


b4 AMERICAN JOURNAL OF OPHTHALMOLOGY 


FELLOWSHIP IN GLAUCOMA 
WITH 


ANTERIOR SEGMENT SURGERY 


BETH ISRAEL MEDICAL CENTER AND THE 


MOUNT SINAI SCHOOL OF MEDICINE 
OFFER A ONE-YEAR FELLOWSHIP 
STARTING JULY 1, 1988. 


REPLY TO: 


MAURICE H. LUNTZ, M.D. 
DIRECTOR 
DEPARTMENT OF OPHTHALMOLOGY 
BETH ISRAEL MEDICAL CENTER 
16TH STREET AT FIRST AVENUE 
NEW YORK, NEW YORK 10003 


VITREO-RETINAL 
FELLOWSHIP 


Carolina Retina Clinic 
Raleigh, North Carolina 


Clinical & Surgical 
Applications 1988 


Written Inquiries: 


Mr. Alen V. Voorhees, Jr. 
c/o Philip L. Martin, M.D. 
Carolina Retina Clinic 
3320 Executive Drive, Suite 210 
Raleigh, North Carolina 27609 
(919) 872-0572 





January, 1988 


INFLAMASE® MILD 1⁄2% 
(PREDNISOLONE SODIUM PHOSPHATE OPHTHALMIC SOLUTION) 
INFLAMASE® FORTE 1% 
(PREDNISOLONE SODIUM PHOSPHATE OPHTHALMIC SOLUTION) 


CLINICAL PHARMACOLOGY: Prednisolone sodium phosphate causes inhibition of the inflammatory 
response to inciting agents of a mechanical, chemical or immunological nature. No generally accepted 
explanation of this steroid property has been advanced. m INDICATIONS AND USAGE: INFLAMASE 
MILD and INFLAMASE FORTE Ophthalmic Solutions are indicated for the treatment of the following 
conditions: steroid responsive inflammatory conditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain an advisable diminution in edema and inflamma- 
tion; cornea injury from chemical, radiation, or thermal burns, or penetration of foreign bodies. 
INFLAMASE FORTE Ophthalmic Solution is recommended for moderate to severe inflammations, 
particularly when unusually rapid control is desired. In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone therapy may be required. When the deeper ocular structures 
are involved, systemic therapy is necessary. m CONTRAINDICATIONS: The use of these preparations 
is contraindicated in the presence of acute superficial herpes simplex keratitis, fungal diseases of the 
ocular structures, acute infectious stages of vaccinia, varicella and most other viral diseases of the 
cornea and conjunctiva, tuberculosis of the eye and hypersensitivity to a component of this prepara- 
tion. e The use of these preparations is always contraindicated after uncomplicated removal of a 
superficial corneal foreign body. a WARNINGS: Employment of steroid medication in the treatment of 
herpes simplex keratitis involving the stroma requires great caution; frequent slit lamp microscopy is 
mandatory. e Prolonged use may result in elevated intraocular pressure and/or glaucoma, damage to 
the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may result in secondary ocular infections. Viral, bacterial and fungal infections of the cornea may 
be exacerbated by the application of steroids. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by the presence of steroid medication. e 
These drugs are not effective in mustard gas keratitis and Sjogren's keratoconjunctivitis. e If irritation 
persists or develops, the patient should be advised to discontinue use and consult prescribing 
physician. m™@ PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term local steroid applications, fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid has been used or is in use. e Intraocular pressure should 
be checked frequently. e These products are sterile when packaged. To prevent contaminating the 
dropper tip and solution, care should be taken not to touch the eyelids or any other surface with the 
dropper tip of the bottle. Keep out of the reach of children. Keep bottle tightly closed. Protect from 
light. STORE AT CONTROLLED ROOM TEMPERATURE (15°- 30°C) (59°- 86°F). e Pregnancy: Terato- 
genic Effects: Pregnancy Category C: Animal reproductive studies have not been conducted with pred- 
nisolone sodium phosphate. It is also not known whether prednisolone sodium phosphate can cause 
fetal harm when administered to a pregnant woman or can affect reproductive capacity. Prednisolone 
sodium phosphate should be given to a pregnant woman only if clearly needed. e The effect of 
prednisolone sodium phosphate on the later growth, development and functional maturation of the 
child is unknown. e Nursing Mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised when prednisolone 
sodium phosphate is administered to a nursing woman. e Pediatric Use: Safety and effectiveness in 
children have not been established. m ADVERSE REACTIONS: The following adverse reactions have 
been reported: glaucoma with optic nerve damage, visual acuity and field defects, posterior sub- 
capsular cataract formation, secondary ocular infections from pathogens including herpes simplex 
and fungi, and perforation of the globe. e Rarely, filtering blebs have been reported when topical 
steroids have been used following cataract surgery. e Rarely, stinging or burning may occur. 
m DOSAGE AND ADMINISTRATION: Depending on the severity of inflammation, instill one or two 
drops of solution into the conjunctival sac up to every hour during the day and every two hours during 
the night as necessary as initial therapy. e When a favorable response is observed, reduce dosage to 
one drop every four hours. e Later, further reduction in dosage to one drop three to four times daily 
may suffice to control symptoms. e The duration of treatment will vary with the type of lesion and 
may extend from a few days to several weeks, according to therapeutic response. Relapses, more 
common in chronic active lesions than in self-limiting conditions, usually respond to retreatment. 
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PHARMACEUTICALS 
a fohmonsfohmon company 


500 lolab Drive, Claremont, California 91711 


Post-Optimal 


Surgery’s over and the 
choice is now for the best 
post-op therapy. 
Inflamase® Forte 1% 
(prednisolone sodium phos- 
phate ophthalmic solution) 
comes to mind. Because it’s 
the potent steroid that effec- 
tively reduces postoperative 
inflammation. It ends the 
swelling, pain and congestion 
that can cause complications. 
How? By providing high 
steroid concentrations at the 
site of inflammation. In rabbit 
studies! where the epithelium 
was removed, prednisolone 
sodium phosphate produced 
higher stroma and aqueous TA 
humor concentrationsthanthe Sa e i. 
acetate form. So, Inflamase haut reget 
Forte assures you of high 
bioavailability. 


The optimal treatment for post-op inflammation. 
Inflamase Forte. 


! Kupferman, A., Ph.D., and Leibowitz, H. M., M.D. Topically applied steroids in corneal disease. Arch Ophthalmol: 92;1974, 331.334 
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BUARMACEUTICALS 900 lolab Drive, Claremont, California 91 711 © 714/624-2020 
Gebesevcpn sles ounce 


i See brief disclosure elsewhere in this issue 





NOC 11980-801- 1 


Caution: Federal 
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The First In A 
New Generation 
Of Ophthalmics. 


en Ocufen” 
(flurbiprofen sodium) 0.03% 


Liquifilm” sterile ophthalmic solution 


ARGAN" 


Allergan Pharmaceuticals, A Division of Allergan, Ine. 
Irvine, CA 92713 ©1987 Allergan, Ine. 
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@ ORIGINAL ARTICLES 


Excimer Laser and Astigmatism 
Seiler, Bende, Wollensak, Trokel 


Hearing Loss in Retinitis Pigmentosa 
McDonald, Newsome, Rintelmann 


Sector Retinitis Pigmentosa 
Fulton, Hansen 


Detecting Optic Neuropathy 


Drucker, Savino, Sergott, Bosley, Schatz, Kubilis 


Ganglioglioma of the Optic Nerve 
Bergin, Johnson, Spencer, McCord 
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Chlamydia and Lacrimal Sacs 
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On Lectureships in Ophthalmology 


Newell 
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Pseudomonas corneal ulcer 
Johns, O’Day 

Diabetic macular edema 
Perkovich, Meyers 


Optic neuropathy and sickle cell disease 
Slavin, Barondes 


Immunosuppressive acidic protein in 
Behcet’s disease 
Yamaguchi, Yokoyama, Kanno, Tamai 


Hyaluronate and lacerations of the lacrimal 
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Vila-Coro, Vila-Coro, Garcia 


Extrusion needle for vitreoretinal 
microsurgery 
Flynn, Lee, Parel 
Full-frame angiography 
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Often Faster Acting 
Viroptic’ vs ARA-A 
Viroptic’ (Trifluridine) 





86% 
Healed'‘ 





After 2 weeks 
*92 out of 97 patients 


Viroptic® package insert, Burroughs Wellcome Co. 






ARA-A (Vidarabine) 






After 3 weeks 
*70 out of 81 patients 





Vira-A® package insert, Parke-Davis. 


Higher Response Rate 


Ninety-five percent of patients in Viroptic clinical 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
Can Cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 






i We do use tdoxuridine and vidarabine where acute 
infections do not respond to trifluridine but, in my opinion, 
trifluridine ts now the drug of choice for the treatment of 


superficial herpes, 


References 
1. Data on file, Medical Division, Burroughs Wellcome Co. 


with no exceptions. ao P 


2. McKinnon JR, McGill JI, Jones BR: A coded clinical evaluation of adenine arabinoside and trifluorothymidine in the treatment of 
ulcerative herpetic keratitis, in Pavan-Langston D, Buchanan RA, Alford CA Jr (eds ): Adenine Arabinoside: An Antiviral Agent 


Raven Press, New York, 1975, p 403. 


3. Kaufman HE, Centifanto-Fitzgerald YM, Varnell ED: Herpes simplex keratitis. Ophthalmology 1983;90:700-706. 


A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 





VIROPTIC 


NUAN 
OPHTHALMIC SOLUTION, 1% 


STERILE 





Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 
INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 

CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 

WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 

provement after seven days or complete re-epithelialization has not occurred after 1 4 

days, other forms of therapy should be considered. Avoid administering VIROPTIC 

continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 

teraction with certain antibiotics, certain steroids, and certain other ophthalmic 

drugs. Please see complete prescribing information. 





Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 
tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks 


ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 
upon instillation (4.6% ), palpebral edema (2.8% ). Others. in decreasing order of fre- 
quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose® plastic dispenser bottle. 


As | Burrouahs Wellcome Co. 


NEW FROM ALCON 


A Creative Solution to 
the Artificial Tear/ 
Preservative Dilemma 








THE DILEMMA: 


The hallmark of dry eye is compromised | 
corneal epithelium. Until Tears Naturale® II a 
with Polyquad® dry eye treatment with 

preserved artificial tears presented the 

physician with a dilemma — the therapeutic 

benefits of newer artificial tears were 

sometimes offset by the toxicity of older 

ophthalmic preservatives such as 

benzalkonium chloride and chlorobutanol. The 

chronic nature of dry eye required repeated 

exposure of an already damaged cornea to an 

imperfect joining of second generation tear 

products with first generation, toxic 

preservatives. 








Tears Naturale Il 
Artificial Tears with 
Polyquad Preservative 


Specifically Formulated To Protect Corneal Epithelial Cell Integrity 


THE SOLUTION: 


Tears Naturale® II with Polyquad represents the 
+ most significant development in artificial tears 

since the 1975 introduction of Tears Naturale; 

it is a true artificial tear with a preservative that 

is so safe, corneal cells can actually grow in 

it! Polyquad is virtually non-sensitizing and 

reaction-free. In clinical trials with 749 subjects, 

Polyquad was proven 99% reaction free in 

the general population while 97% of 
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free! Now at last, an artificial tear that provides 


your dry eye patients with the therapeutic 
benefits of a true artificial tear without the Alcon 
h detrimental effects of a toxic preservative. Fort Worth, Texas 76115 


REFERENCE 
1. DATA ON FILE, ALCON LABORATORIES 


1987 ALCON LABORATORIES, INC 


Alcon 


THE FIRST PRESERVATIVE-SAFE ARTIFICIAL TEAR 
MUCOMIMETIC ACTIVITY 


NEUTRAL pH 
ISOTONIC 
UNSURPASSED COMFORT 


4 art sae weneh? it A 7 if 





= 
=i ES 


Toa 
= tł a 


RS 
ane 


(15 ML) “a 


OPHTHALMIC PUBLISHING COMPANY 


A. EDWARD MAUMENEE, President 

Davip SHOCH, Vice President 

FRANK W. NEWELL, Secretary and Treasurer 

Epwarp W. D. Norton, Director 

Bruce E. Spivey, Director 

BRADLEY R. STRAATSMA, Director 

Mary L. Borysewicz, Assistant Secretary and 
Assistant Treasurer 


AMERICAN JOURNAL OF OPHTHALMOLOGY” 


Frank W. NeweLL, Publisher and Editor-in-Chief 
Davip SHocH, Abstract Editor 

H. STANLEY THOMPSON, Book Review Editor 
Tuomas M. AABERG, Senior Associate Editor 






EDITORIAL BOARD 


Douglas R. Anderson, Miami 
Jules Baum, Boston 

William M. Bourne, Rochester 
Ronald M. Burde, New York 
Frederick T. Fraunfelder, Portland 
Frederick A. Jakobiec, New York 
Steven G. Kramer, San Francisco 
Irving H. Leopold, Irvine 

Robert Machemer, Durham 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 
Nancy M. Newman, San Francisco 
Don H. Nicholson, Miami 
Edward W. D. Norton, Miami 


>- ~ <> re 7 es J z T 
aá 4 ss * > A 


Arnall Patz, Baltimore 

Deborah Pavan-Langston, Boston 
Allen M. Putterman, Chicago 
Dennis Robertson, Rochester 
Merlyn M. Rodrigues, Baltimore 
Stephen J. Ryan, Los Angeles 
Jerry A. Shields, Philadelphia 

M. Bruce Shields, Durham 
Ronald E. Smith, Los Angeles 
Bruce E. Spivey, San Francisco 


Bradley R. Straatsma, Los Angeles 
E. Michael Van Buskirk, Portland 
Gunter K. von Noorden, Houston 


MıcnaeL A. Kass, Associate Editor 
Frep EpERER, Associate Editor 








GENERAL INFORMATION ——<_—_— — —— — — — 


Address typescripts to Frank W. Newell, M.D., Editor, AMERI- 
CAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan 
Avenue, Chicago, IL 60611. 

Manuscripts must be original material submitted solely to THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copies must be 
submitted; the second copy may be machine-duplicated. The 
entire manuscript, including case reports, footnotes, and refer- 
ences, must be typed double-spaced, with 1%-inch margins, on 
8% by 1l-inch heavy white bond paper. See Instructions to 
Authors published elsewhere in this issue. Copies of Instructions 
to Authors will be mailed on request. All manuscripts originating 
in the United States must be sent by first-class mail; those 
manuscripts originating outside the United States must be sent 
airmail. Receipt of manuscript is acknowledged immediately. 
Edited typescripts sent to the author must be corrected and 
returned within 24 hours to Manuscript Editor, AMERICAN JOUR- 
NAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan Avenue, 
Chicago, IL 60611. 

At the time of submission, a copyright transfer, published 
monthly in THE AMERICAN JOURNAL OF OPHTHALMOLOGY, signed 
by each of the authors must be included with the typescript. No 
article or letter will be reviewed until the signed copyright transfer 
is received. 

Permission to reprint any portion of published articles must be 
obtained in writing from both the Ophthalmic Publishing Compa- 
ny and from the authors of the articles. 

Reprints may be obtained from Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 North Michigan Avenue, Chicago, IL 60611, if 
ordered at the time the typescript is returned. 

Address news items and society proceedings to News Editor, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North 
Michigan Avenue, Chicago, IL 60611. 

Exchange copies of medical journals should be sent to David 
Shoch, M.D., Suite 1415, 435 North Michigan Avenue, Chicago, IL 
60611. 

Subscriptions: Subscriptions, requests for single issues, no- 
tices of change of address, advertising and other communications 


(i) readex: 


should be sent to Ophthalmic Publishing Company, Suite 1415, 
435 North Michigan Avenue, Chicago, IL 60611. Notices of change 
of address must be received at least 60 days in advance and must 
include both old and new addresses and AJO identification num- 
ber. 

Send claims for issues not received no later than two months 
after the issue date for domestic and Canadian subscribers and 
four months after the issue date for all other foreign subscribers. 
Address claims to Circulation Coordinator, Ophthalmic Publish- 
ing Company, Suite 1415, 435 North Michigan Avenue, Chicago, 
IL 60611. 

Advertising: Insertion orders, copy, and materials should be 
sent to the Media Planner and must be received by the 20th of the 
second preceding month that the advertisement is scheduled. 
Consult the Media Planner for extensions, rates, and media kits at 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 
North Michigan Avenue, Chicago, IL 60611; telephone (312) 787- 
3853; FAX (312) 787-5186. 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY is published 
monthly by the Ophthalmic Publishing Company, Suite 1415, 435 
North Michigan Avenue, Chicago, IL 60611. The subscription 
rates in the United States are as follows: one year, $43.00, two 
years, $80.00. In Canada and all other foreign countries, the rates 
are as follows: one year, $65.00; two years, $123.00; paid in U.S. 
bank draft or international money order. Single issues are avail- 
able for $9.00 in the United States and for $11.50 in all other 
countries. Subscription and Advertising Office: Ophthalmic Pub- 
lishing Company, Suite 1415, 435 North Michigan Avenue, Chica- 
go, IL 60611. 

© 1988, Ophthalmic Publishing Company. Second class postage 
paid at Chicago, Illinois, and at additional mailing offices. Printed 
in U.S.A. POSTMASTER: Send address changes to Ophthalmic 
Publishing Co., Suite 1415, 435 North Michigan Avenue, Chicago, 
IL 60611. 


Pn 


AJO is a registered service mark of the Ophthalmic Publishing Company. 
The American Journal of Ophthalmology is a registered trademark of the Ophthalmic Publishing Company. 


i ŮŮ— 


nn —_-—— ———— 


22 Ee: 






. a a 
a % 4-2 aw! 


i : pr 
A : . 
\ : > 


Ai t 
os 


X. 2 n? 
Å SO ntan 


Errea G oS ee E 


_ g 


4 E 
2. oe oe cr Ve 
s 


Katena introduces a new genera- 
tion of sterilizing cases, made of 
solid stainless steel with welded 
corners for stability, and featuring 
removable lids. 
Both base and lid are perforated 

= with multiple round holes cor- 

_ responding to the round drainage 
holes in the perforated silicone 
mats which hold the instruments. 
This new feature facilitates rapid 
drainage of fluid from the tray after 
rinsing or steam sterilization. A hot 

air blower may be used to dry the 
instruments in the closed case. 
An entire set of ophthalmic instru- 
ments can thus be thoroughly 
cleaned in an appropriately sized 
ultrasonic cleaner, followed by rins- 
ing and hot air drying, while the 
katena products inc. : instruments are fully protected 
4 Stewart Court, Denville, NJ 07834 + USA from harm in the closed case. 
@ 201-989-1600 + Telex 4973026 Write or call for complete brochure. 
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i S That's why MICRA chose TITANIUM for their Ophthalmic 


= -Instruments and Diamond Knives nearly fifteen years ago. 


TITANIUM is noncorrosive, it cant rust. EVER. 


vs s i - Stainless steel instruments can corrode easily, 
_ with a destructive layer of rust that develops 
-after a few sterilizations. Sure, stainless 
steel instruments may cost less, until 
D have to repair them after a few 
cases because of rust. ETA 
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After unlimited sterilization cycles, IOLAB TITANIUM 
Instruments by MICRA will not rust. Plus, TIFANIUM’s 
light weight complements your feel for that extra 
measure of precision. 


TITANIUM is harder and stronger than stainless 
steel for even longer-lasting durability. 


In the long run, IOLAB TITANIUM 
Instruments by MICRA will deliver 
greater value. Why? No corrosion. 
No rust. Four times stronger 
than stainless steel means 
a longer life with fewer 
repairs. 












e EE inent After Repeated 
Sterilization Cycles 


Er 
BE- 


ET ai 
H" 
T 
en ey E PT: 
er es 


Seer ee 


ama 


H 
A 


a 


| oi ia 


a T 
DPAP EES eT On ORRY ONA A 


i 


Your guarantee of quality, dependability and NO RUST. 
That's Guaranteed! 
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For patients who have to 
endure smoke-filled boardrooms, 
erratic hours and. long plane 
flights, an ocular decongestant 
has to do more than relieve 
redness and irritation. 


[t has to be on hand when 
they need it—easily, comfortably 
and inconspicuously. It has to be 
Relief, the first decongestant in 
a unit-dose size. 

Now that you can offer your 
patients that kind of convenience 
along with a soothing, 
preservative-free formulation, 
why recommend anything else? 


AlleRGAN® 
<> 


© 1987 Allergan Pharmaceuticals 
A Division of Allergan, Inc. 
Irvine, CA 92714 


Presetvative-free 
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Eye Drops for Red Eyes 


Preservative-tree 
Whitens and soothes red 
Convenient single-use containers 


Use only if single-use container is intact. 


30 SINGLE-USE CONTAINERS 
(0.01 FL OZ EACH) STERILE 4igrcane 


The ocular decongestant 
you both can feel good about. 





‘There is only one 
instrument that _ 
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lens opacity... an 


Introducing IntraOptics Opacity Ler 





The only instrument to objectively 
measure lens opacity. 


IntraOptics Opacity Lensmeter is the first instrument 

to detect, obiectively measure and document the degree 
of crystalline lens opacity. Until now, only subjective 
evaluations of lens opacity were possible and documen- 
tation of cataract very imprecise. This breakthrough 

in technology was developed by Interzeag, the Swiss 
engineering company who pioneered automated perim- 
etry with the Octopus. Because the Opacity Lensmeter 
provides accurate, reproducible measurements of lens 
opacity, it has the potential of becoming your in-house 
second opinion where cataract diagnosis must be 
documented. 


The only instrument to provide 
printouts to document lens opacity 
test results. 


IntraOptics Opacity Lensmeter provides a digital printout 
at the push of a button. The degree of lens opacity 

is measured and printed on a scale of 0-99. In addition, 
the device calculates mean and standard deviation 
values for each eye. The documentation of lens opacity 
allows you to compare test results from visit to visit 
and determine whether a patient’s lens cloudiness 

is increasing thereby offering patients another useful 
procedure. The Opacity Lensmeter detects and docu- 
ments cataract development at a very early stage. 

This documentation of progressive cataract development 
could be useful in justifying the need for surgery and 
providing documentation for reimbursement and 
liability protection. This additional service 

will add to patient confidence and 

may serve as a valuable cataract 

screening instrument. i: 


The only instrument ps Jne 
to provide objective, Ss myi” 
documented results fol ee 332! 
in 10 seconds. > alll Talat. 
The Opacity Lensmeter is so easy yate ulg ris 
to use, that with 10 minutes train- orortl 5:2 | 
ing, a technician can perform an aey values 
entire procedure in less than 10 a ST 
seconds. Designed for ease of use s Tea 
and comfort, the instrument is ae 5. 
equipped with a Haag-Streit chin ypu 
rest and adjustable stand to ensure gaia e 


device is simple and minimal main- near 
tenance and calibration are required. 

The only way we can tell you 

more about the IntraOptics Opacity 
Lensmeter is for you to call for more 
information. 1-800-843-1137. 


OUCS 


Keep Us In Your Sights 





IntraOptics, Inc. e P.O. Box 317 e Huntington, WV 25708 
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of todays IOL patients: 
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Three better ways leading eye surgeon: 
RETR, 
of today’s IOL patients 
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Glare caused by positioning holes 
sometimes can be a problem with 
conventional IOLs. That translates into 
discomfort for your patient. And inconvenience 
for you. 

Weve moved the positioning holes to 
tabs outside the optical zone. So it’s highly 
unlikely that the holes will distort vision, even 


ALCON'’S GLARE-REDUCING in eyes with misshaped or dilated pupils. 
DESIGN WITH UP TO 104% 


INCREASED FUNCTIONAL 
OPTICAL AREA. 








Better haptics make better optics. 
There’s a big difference in IOLs and how well 
they center. Alcon’s manufacturing and testing 
processes are so tightly controlled that the 
inferior and superior haptics are identical in 
length and flexibility. This is designed to assure 
the pressure exerted by the haptics is so evenly 
distributed that the optic virtually centers itself 
ALCON’S DESIGN FOR ASSURING And stays centered. 











CENTRATION. 
< 
Decreased Opacification 
In 1978 Simcoe noted a barrier effect 
with posterior chamber lenses if the capsule 
adhered to the back surface of a posterior 
chamber lens. !-42 
More recently, clinical studies*+>-© have 
shown posterior convexity produces a 
barrier effect by preventing the migration ” 
ALCON’S DESIGN FOR of epithelial cells. 
DECREASING OPACIFICATION Result? A significant reduction in the inci- 
aa VISUAL dence and rate of capsular opacification. !-2-3.4.3.6 





Alcon The Complete Eye Surgery 
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The Alcon® IOL de- 
sign gives you a full 
6mm of functional 
optical area, up to 
104% more than 
conventional 6mm 
lenses with position- 
ing holes. 





ge Functional 
optical area 


Alcon IOL Conventional IOL 








Haptics with 
identical physical 
properties are 
designed to allow 
the Alcon® IOL to 
center automatically, 
avoiding “sunrise” 
and “sunset” 
syndromes. 
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Increased Visual Clarity 
Biconvex optics help to maximize visual 
acuity’”?.7.10 with: 
1. Superior resolution 
2. Minimal internal reflections 
3. Decreased sensitivity to aberrations 
4. Anatomic similarity to natural lens 








Company that Eye Surgeons Trust 


The ALCON IOL, designed 
tO: 

m reduce glare; 

@ increase optical area; 

Æ assure centration; 

æ decrease opacification. 


Shouldn't you be choosing 
Alcon? Write or call today. 


Alcon 


SURGICAL 


Surgical Products Division 
Alcon Laboratories, Inc. 
PO. Box 6600 
Fort Worth, TX 76115 
817/293-0450 


TO ORDER: 
1-800-TO-ALCON 
1-800-862-5266 


BETTER BY 
DESIGN 
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Limited by Federal Law to inves- 
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12TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 7-12, 1988 


CO-SPONSORED BY 
THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Fred C. Chu, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA - Richard P. Wilson, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $600.00 Before February 26, 1988 
$650.00 After February 26, 1988 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL/BUFFET PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 48 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 
FOR MORE INFORMATION CONTACT: 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 
6411 FANNIN STREET 
HOUSTON, TEXAS 77030 
(713) 797-1777 


DON T 
ROS GON NCE 


OF YOUR 
PATIENT S IOP 


Recent Clinical Evaluation Demonstrated... 


In patients previously controlled on today’s standard 
for glaucoma therapy, betaxolol was unable to provide 
comparable IOP control. 
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In a multicenter study, recent clinical evaluation,” of 353 patients with a history of 
satisfactory IOP control and tolerability while on TIMOPTIC* (Timolol Maleate, MSD): 


E Confirmed the benefits of maintaining therapy with TIMOPTIC for IOP control 
E Demonstrated that TIMOPTIC surpassed Betoptic in maintaining IOP control 


In patients previously controlled on TIMOPTIC, Betoptic was unable to maintain 
comparable IOP control: 


mm Hg 


21 MEAN INTRAOCULAR PRESSURE 
Average Eye 


AEO] 
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week 1 week 4+ week 8+ week 12° 
*p <0.01 


At week 12, 97% of 149 patients on TIMOPTIC continued to be 
satisfactorily controlled. 


At weeks 4, 8, and 12, significant increases in baseline IOP (p =0.01) 
were seen in the patients treated with Betoptic. 


1Data available upon request from Merck Sharp & Dohme, Professional Services Department, West Point, PA 19486. 


2A total of 353 patients whose IOP was satisfactorily controlled with TIMOPTIC and in whom the drug was well toler- 
ated were continued on TIMOPTIC 0.5% b.i.d. during a 2-week baseline period. Patients contributing data were then 
randomly assigned in a double-masked fashion in demographically similar groups to continue to receive either 
TIMOPTIC 0.5% b.i.d. (n = 149) or Betoptic 0.5% b.i.d. (n = 146). Following a baseline measurement, patients were 
evaluated for IOP after 1, 4, 8, and 12 weeks of therapy. In the average-eye approach, values from the right and left 
eye were averaged at each time point to obtain the values used in the analysis. In the worst-eye approach, the eye 
with the higher baseline IOP was followed throughout the course of the study. 


As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged therapy has 
been reported in some patients. However, in one long-term study in which 96 patients have been followed for at 
least 3 years, no significant difference in mean IOP has been observed after initial stabilization. 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; 
overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to any component of this product. 


NOTE: Betoptic is the registered trademark of Aicon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1987 by Merck & Co., INc. 





PATIENTS EXHIBITING CHANGES IN INTRAOCULAR PRESSURE 
(FROM TREATED BASELINE) = +5 mmHg 
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Total Number of Patients 


week 2 Week 4° Week 8: Week 12: 


Nearly 1 out of 5 patients treated with Betoptic showed an increase in IOP = +5 mm Hg at week 12 


For the majority of patients 
with chronic open-angle 
glaucoma or elevated IOP 
who are at sufficient risk 

i to require therapy 


STERILE OPHTHALMIC laesi 
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Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the following page. 





TIMOPTIC 
TIMOLOL MALEATE! MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How fo transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe carciac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma. or severe chronic obstructwe pulmonary disease (see WARNINGS); sinus bradycardia, sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock: 
hypersensitivity to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs. this drug may be absorbed systemically 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure’ Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 
In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 
Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 
Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 
Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 
Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain Clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade 

Patients should not receive two topical aphthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness) Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms. 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC is 


score reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miotu and 
not alone 

As with the use of other antiglaucoma drugs. diminished responsiveness to TIMOPTIC’ (Timolol Maleate 
MSD) after prolonged therapy has been reported in some patients. However. in one long-term study in which 
96 patients have been followed for at least three years. no significant difference in mean intraocular pressure 
has been observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo. syncope, or postural hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC. 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbances. 
a ventricular failure. and hypotension. In patients with impaired cardiac function, coadministration should 

e avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in proionging atrioventricular conduction time 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
Cally in studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats. 
there was a statistically significant (p= 0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose’ (1 mg/kg day). Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose Ina lifetime oral study in mice. there were statistically significant (p- 0 05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg kg day. but not at 5 or 50 mg:kg day. There was also a significant increase in mammary 
adenocarcinomas at the 500-mg.kg day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg kg. but not at doses of 5 or 50 mg kg day An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin. but no correlation between serum prolactin 
levels and mammary tumors has been established in man Furthermore. in adult human female subjects who 
received oral dosages up to 60 mg timolol maleate. the maximum recommended human oral dosage. there 
were no Clinically meaningful changes in serum prolactin 

There was a Statistically significant increase (p~ 0.05) in the overall incidence of neoplasms in female mice 
at the 500-mq/kg day dosage level 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg kg) and ın vitro in a neoplastic cell transformation assay (up 
to 100 pg/mL). In Ames tests. the highest concentrations of timolol employed. 5000 or 10,000 ug plate 
were associated with statistically significant elevations (p- 0.05) of revertants observed with tester strain 
TA100 (in seven replicate assays) but not in the remaining three strains In the assays with tester strain 
TA100, no consistent dose response relationship was observed. nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose 
Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg kg day (50 times the maximum recommended human oral dose) showed no evidence of fetal malforma- 
tions Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1.000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlled 
Studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 
Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug. taking into account the 
importance of the drug to the mother 
Pediatric Use: Satety and effectiveness in children have not been established by adequate and well-controlled 
studies 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed 
BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension. syncope, heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression. 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease), respiratory failure. dyspnea, nasal congestion ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunctivitis. blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances. including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis. 

Causal Relationship Unknown: The following adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, dry mouth: Nervous 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considerec potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arterial insufficiency, Rayn- 
aud's phenomenon, vasodilatation: Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hematologic: 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia: Skin: Pruritus, skin irritation, 
increased pigmentation. sweating, cold hands and feet; Musculoskeletal: Arthraigia, claudication: Nervous 
System/Psychiatric: Vertigo. local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration; Respiratory. Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital 
Urination difficulties. 

Potential Adverse Effects: \n addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purpura: 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolo!. This syndrome has 
not been reported with timolo! maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER™ ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™* (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information). 

Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg 


M S D For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information. 
SHARP, Merck Sharp & Dohme, Division of Merck & Co . Inc.. 
DOHME West Point, PA 19486 
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Vol. 105, No. 2 


THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION 


AND 


POSTGRADUATE MEDICAL 
INSTITUTE 


BOSTON 


announce 


THE 17TH ANNUAL COURSE IN PRACTICAL 
ASPECTS OF PHOTOCOAGULATION 


APRIL 7, 8, 9, 1988 


The curriculum will encompass both the fundamental 
and practical aspects of argon, krypton, and neodymi- 
um-YAG laser photocoagulation. It will consist of lec- 
tures, clinical demonstrations, small seminars, and per- 
sonal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of photocoagulation on ocular tissue 
Principles/techniques of photocoagulation 

Fluorescein angiography as related to photocoagulation 
Diseases treated by photocoagulation 

Clinical results of treatment 

Complications of photocoagulation 

Potential new uses for lasers 

Clinical demonstrations 


FACULTY: 


C. Davis Belcher, III, M.D. Ronald C. Pruett, M.D. 
Sheldon M. Buzney, M.D. Charles L. Schepens, M.D. 
Francois Delori, Ph.D. Richard J. Simmons, M.D. 
Stephen R. Depperman, M.D. Omah Singh, M.D. 

H. MacKenzie Freeman, M.D. Roger F. Steinert, M.D. 
Tatsuo Hirose, M.D. John V. Thomas, M.D. 
Alex Jalkh, M.D. Felipe |. Tolentino, M.D. 

J. Wallace McMeel, M.D. Clement L. Trempe, M.D. 
Kent P. Pflibsen, Ph.D. John J. Weiter, M.D. 


REGISTRATION: FULL COURSE.............. $500 
DIDACTIC SESSION ONLY ... $300 


ACCREDITATION: The Postgraduate Medical Institute is 
accredited by the Accreditation Council for continuing 
Medical Education to sponsor continuing medical educa- 
tion for physicians. 


The PMI designates this continuing medical education 
activity for 16 credit hours (10 credit hours for Didactic 
Session only) in Category | of the Physician’s Recogni- 
tion Award of the American Medical Association. 


INFORMATION: 


J. WALLACE MCMEEL, M.D. 
100 CHARLES RIVER PLAZA 
BOSTON, MA 02114 
617/523-7810 — 
ATTN: MS. J. CERONE 
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Before 1895, Not 
Many Physicians Had 
Seen This Man’s Work. 


Then physicist Wilhelm Roentgen found a 
mysterious radiation that penetrated his wife’s 
hand. His “X-ray” made medical history. 

In 1979, CompHealth pioneered another 
significant medical breakthrough-organized 
locum tenens. 

‘Today hospitals, clinics and practices across 
the country rely on us for excellent patient 
care during any staff shortage or absence. 

Ophthalmologists who qualify as Comp- 
Health physicians experience a variety of 
practice environments, while enjoying paid 
malpractice insurance, transportation and 
housing. 

‘To learn more about CompHealth’s staf- 
fing services or career opportunities for M.Ds, 
call 1-800-354-4050 (in GA, 404-391-9876). 
We may be just the breakthrough you need. 


Yes, I'd like to know more about: 
L] how CompHealth can fill my staffing needs. 
E] qualifying as a CompHealth physician. 











Name Spec. 
Address 

City plate in 
( ) ( ) 

Work Phone Home Phone 


WA 
CompHedlh Mix 


5901 Peachtree Dunwoody Rd., Suite C-65, Atlanta, GA 30328 


OPH208 
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CanYou Look A 


And Tell Her You B 


Your laser decision reflects on all areas of your 
practice. 

That’s why physicians have made one family 
of ophthalmic lasers the most widely accepted 
in the world. And specified those lasers in more 
than 5,000 installations. 

They demand field-proven reliability 
gleaned from 1,000,000 shots ev ery day in offices, 





surgicenters and hospitals just like yours. 

They understand the importance of getting 
support from the industry's top service organi- 
zation. One that gets you up and running 
fast should a problem occur. And keeps you 
running. 

They want a laser that offers upgradeability 
over obsolescence. And gives growth capability 


> 








ught Anythi 


over costly redundancy. 
So they chose the laser company that started 
it all. Coherent Medical. 
For details on our Argon, Krypton, Dye 
and Nd:YAG lasers, call 800-635-1313, in Calif. 
800-423-9543.When you've made the right choice, 
you feel good about it. 
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atient In The Eye 


ng Elser 


1 COHERENT. 


MEDICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 


A 


SERS 


VITRECTOMY 
LENS RING SYSTEM’ 


(ae 


Technique of Use: 


The Landers Vitrectomy Ring was 
designed to be positioned with the 
cornea geometrically centered within 
the Ring. Sutures are then placed 
into the sclera adjacent to the limbus 
and tied over each scleral strut. Care 
should be taken so that the sutures 
are not pulled down too tight. The 
well created by the Ring is then filled 
with Healon® or Methylcellulose. The 
appropriate lens is then selected and 
placed into the Ring with the 
Machemer Forceps. The prism lens 
will require lens rotation to facilitate 
viewing the region to be examined. 


The Landers Vitrectomy Ring is 
manufactured in stainless steel, and 
the Vitrectomy Lenses in glass, 
facilitating autoclave sterilization. 


Designed by: *Maurice B. Landers, Ill, M.D. 
University of California, Davis 


MANUFACTURED BY: 


O rent ay 


(206) 885-1263 C-97309 
Bellevue,WA 98009 USA 
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Why Take 


Serious Risks? 
Avoid Incorrect Medications In The OR. 


The risk of dispensing incorrect medicines is greatly increased 
when pre-measured amounts are laid out in unmarked syringes. | 
SteriLabels eliminate that risk through color coding for quick 
identification. SteriLabels use a high tack adhesive to insure they 
won't fall off. SteriLabels are die cut for easy handling and 
sterilized for O.R. use. 
ti To order call our toll-free number today. 


y 


e 
k A SteriLabels 
BY 


~~ © diversatronics inc 
“te, : 5 1-800-345-1244 


620 Parkway, Broomall, PA 19008 
1-215-356-3995 








Si 









THE TWENTY-FOURTH ANNUAL SURVEY COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY MARCH 7 THROUGH 12, 1988 


SUBJECTS 


RETINA 
GLAUCOMA 
PATHOLOGY 
PEDIATRICS 
REFRACTION 
PHARMACOLOGY 
SYSTEMIC DISEASES 
CORNEAL PHYSIOLOGY 
NEURO OPHTHALMOLOGY 
OPHTHALMIC PLASTICS 
MICROANATOMY OF CORNEA 


COURSE DIRECTOR: SOLOMON LIEBOWITZ, M.D. 


FACULTY 
EMMANUEL ALMEDA, JR., M.D. JOHN R, FINLAY, M.D. CLYDE R. LOCKE, M.D. 
LOUIS V. ANGIOLETTI, JR., M.D. DANIEL H. GOLD, M.D. MAURICE H. LUNTZ, M.D. 
STEPHEN L. BOSNIAK, M.D. DAVID L. GUYTON, M.D. JOEL S. MINDEL, M.D. 
ROBERT C. CYKIERT, M.D. AUGUST KOHTIO, M.D. HAROLD W. NAJAC, M.D. 
ANDREW P. FERRY, M.D. JOEL KOPELMAN, M.D. FREDERIC WANG, M.D. 
ALEXIS FINLAY, M.D. THOMAS R. KUHNS, M.D. 


This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate Institute is accredited by the 
Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 
CME Credits, Category 1: 48 


Fee: $500.00 Residents/Fellows: $300.00 (includes syllabus, luncheons and cocktail party) 
For registration and additional information, please write: 


Jane Stark, Registrar—Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 Tel: (212) 598-1430 or 598-1313 


me "epres ana" Sames 

needles from Alcon. 

_A choice of letter-perfect solutions to 
= Control post-operative astigmatism. 










































Now there are two series of 
needles to choose from for corr 
scleral closures. Both series are 
quality, both are sharp, both are 
Strong. Best of all, both are ma 
by Alcon Surgical to the exactin 
specifications you’ve grown to 
expect from ACS™, the Alcon 
Closure System. 


Both the new “A” Series and the 
world-standard “C” Series come 
in a diverse array of designs, 
including fishhook, bi-curve, and 
single curve. Both series offer y 
preferred length and depth of bi 
to help control post-operative 
astigmatism. 


So why the new “A” Series? 
Simple — with its innovative poi 
design and elongated front cutti 
surface, penetration and tissue 
passage are made easier. And it 
new trapezoid shape increases 
resistance to bending. Already, 
many surgeons have expressed 
preference for this new design. 


Which series you choose will, of 
course, depend on your persona 
preference. But “A” or “C”, your 
choice is letter-perfect because 
you've chosen Alcon. 


Write or call and we'll send a 
sample. 


The Visible Difference ™ 


Alcon Surgical 


Alcon Laboratories, Inc. 
Surgical Products Division 
P.O. Box 6600 
Fort Worth, Texas 76115 
817/293-0450 PA 42 
FOR ORDERS: Ae 
1-800-TO-ALCON eye 
(1-800-862-5266) 






AMERICAN JOURNAL OF OPHTHALMOLOGY 


4th Annual 
Live-Video 
Ophthalmic 
Plastic Surgery 


Workshop 





COURSE DIRECTORS: 

Richard D. Lisman, M.D., Murray Meltzer, M.D., 
Rene Rodriguez-Sains, M.D., Byron Smith. M.D. 
STAFF SURGEONS: 

Frederick Jakobiec. M.D.. Albert Hornblass. M.D.. 
Byron Smith, M.D 

INSTRUCTORS: 


Bryan Arthurs, M.D., Edward Bedrossian, Jr.,M.D., 
Steven Gilbard, M.D., Donald McDonald, M.D., 
Philip Silverstone, M.D. 


INVITED SURGICAL “MASTERS”: 


Henry I. Baylis, M.D., John S. Crawford, M.D., Clinton McCord, Jr.. M.D. 


CURRICULUM: 


This course will cover the major topics in ophthalmic plastic surgery that coincide 
with the major areas of expertise of our invited Master surgeons. These topics will be 


informally taught by lecture and live surgery. 
a. Orbital and Lacrimal Surgery 
b. Blepharoplasty 
c. Ptosis Surgery 


e. Cryosurgery 






Third Course 


SILICONE OIL IN VITREORETINAL 
SURGERY 


September 12-13, 1988 
Eye Hospital Rotterdam 


in this course, designed for the experienced vitreoretinal sur- 
geon, the practical use of silicone oil in vitreoretinal surgery 
will be emphasized. In film and video presentations the con- 
cept of the currently used technique and latest advances will 
be illustrated. Indications, techniques and complications will 
be discussed with selected international experts. The presen- 
tation of special cases by the participants is encouraged. 


Faculty 
Relja Zivojnovic, M.D. 
Diane Mertens, M.D. 
Ed Peperkamp, M.D. 


Limited Registration 


Location: Museum Boymans-van Beuningen 

Fee: Dfl. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 
3000 LM Rotterdam 
The Netherlands 





The Masters JJ 
of Ophthalmic 


Plastic Surgery 


Lacrimal, Eyelid, Orbit, 
& Pediatric Surgery 


Friday & Saturday « March 11-12, 1988 


d. Ectropion & Entropion Correction 


f. Enucleation & Socket Surgery 
Participants are allowed free access to OR's. teaching classroooms and simulcast video. 





Manhattan 
Eye, Ear & Throat Hospital 
210 East 64th Street, 
New York, 10021 


LIMITED REGISTRATION 


CONTACT 
Ms. Martha Klapp. Course Coordinator 
Manhattan Eye, Ear & Throat Hospital 
210 East 64th Street. NYC, NY 10021 
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A ” 24th ANNUAL 
| POS ) SPRING MEETING 
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Cosponsored by 
THE PITTSBURGH OPHTHALMOLOGY SOCIETY 


THE DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PITTSBURGH SCHOOL OF MEDICINE 


Friday and Saturday, 
April 22 and 23, 1988 


Vista International Hotel, Pittsburgh, PA 


GUEST OF HONOR 
ROCKO M. FASANELLA, M.D. 


Associate Clinical Professor, 
Former Chief of Ophthalmology, Yale University School of Medicine 


Dr Fasanella will present the Eighth Annual Harvey E Thorpe Lecture 


FACULTY 
David L. Guyton, M.D., Baltimore 
Kenneth J. Hoffer, M.D., Santa Monica 
Mark R. Levine, M.D., Cleveland 
J. James Rowsey, M.D., Oklahoma City 


This continuing medical education activity ts acceptable for 12 
credit hours in Category 1 for the Physicians’ Recognition Award 
of the AMA 


ALLIED OPHTHALMIC PERSONNEL SYMPOSIUM 
April 22 and 23; fee $60. 


SPRING MEETING FEES (include 2 breakfasts, a lunch, a dinner) 
Physicians, $225, Residents, $100 


For Spring Meeting and/or Symposium information, please contact 


Pat Williamson, Exec. Asst., 2545 Mosside Blvd., 
Monroeville, PA 15146 (412) 243-8845 


ALUMNI DAY 
Department of Ophthalmology, Eye & Ear Hospital of Pittsburgh 
University of Pittsburgh School of Medicine 
Thursday, April 21 


February, 1988 
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| œ% SPECIAL PROCEDURES 
PATIENT CHAIR 


A chair for all reasons .. . delivers high quality patient 
positioning accurately and inexpensively. The model 
OM-130LS chair can be ordered with a variety of options. 
Matching tech stool and visitor chairs are available. Call 
our toll-free numbers or write for spec sheet. 


















Pees: 
iversatronics 

226 W. Penn Street, Norristown, PA 19401 
(215) 277-5220 or call toll-free: 1-800-523-0265. 






Date: 
May 20-21, 1988 
Course Directors: 
William Wood, MD 
Rick Isernhagen, MD 
Guest Faculty: 
Lloyd Aiello, MD, Boston 
Ronald Michels, MD, Baltimore 
Lawrence Singerman, MD, 
Cleveland 
Charles Wilkinson, MD, 
Oklahoma City 
Lexington Faculty: 
John Collins, MD 
Bruce Koffler, MD 
William Offutt, MD 
Objectives: 
This one and one-half day pro- 
gram will provide the practicing 


ophthalmologist with an updated, 


practical approach to the 
diagnosis and treatment of 


common disorders of the retina 
and vitreous. 

Program Highlights: 

è Retinal Function Evaluation 
Prior to Cataract Surgery 

e IOL Implantation with Retinal 
Diseases 

e Advances in Lasers and 
Photocoagulation 

è Step by Step Management of 
Endophthalmitis and Penetrat- 
ing Trauma 

è New Standards of Diabetic 
Eye Care 

è State-of-the-Art Retinal and 
Vitreous Surgery 


Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92469 
(714) 893-4717 or call toll-free: 1-800-551-1060 (CA residents only) 


linical Advances in Treatment of Retina and Vitreous 
Diseases for the Practicing Ophthalmologist 





e Update on Macular Edema 
and Other Common Diseases 
of the Retina 


Registration: 
Ophthalmologists ....... $125 
Residents, Fellows ....... $50 
Accreditation: 


9 hours AMA/CME 
Social Programs: 
At the Lexington Marriott 
Resort—Banquet, champion- 
ship golf, tennis, horse activities 
Information: 
Mr. James Gray 
Humana Hospital - Lexington 
150 North Eagle Creek Drive 
Lexington, KY 40509 
(606) 268-3754 


THE OPHTHALMOLOGY CENTER OF EXCELLENCE 


“lumana Hospital - Lexington 
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A Unique Draping Problem. 


No two pair of eyes are 
alike. This wide variety 
in eye anatomy can crea 
draping difficulties. 
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To solve the dilemma, 
look to the common 
denominator.. .the 


new BARRIER* Phaco 


Extracapsular Pack. 


This draping 


innovation features: 


® Customized fit for 
every patient 

E Ease of draping 

E Fffective fluid 
control 

m FABRIC 450* 


construction 


Reorder 1226 


For additional 
information contact 
your local SURGIKOS 
representative or call 
1-800-433-5009, in 
Texas call collect 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 
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NATION AND IN 7 STANDARD SETS FROM % TO 50 
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THE 1988 DUKE ADVANCED VITREOUS SURGERY COURSE VI: 
FOCUS ON OCULAR TRAUMA 


APRIL 14-16, 1988 
DUKE UNIVERSITY EYE CENTER DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and tech- 
niques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem areas. In 
order to stimulate the exchange of experiences audience participation will be encouraged and extensive discussion 
periods provided. 


GUEST FACULTY 


Thomas Aaberg, M.D.—Milwaukee, Wisconsin John Lean, M.D.—Los Angeles, California 
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Klaus Heimann, M.D.—Cologne, Germany Michael Trese, M.D.—Royal Oaks, Michigan 
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Eugene deJuan, M.D. Einar Stefansson, M.D. 

Robert Machemer, M.D. James S. Tiedeman, M.D. 


Brooks McCuen, Il, M.D. 
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CAROL VILAS, Duke Eye Center 
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System kits, you have 
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Your surgical procedure 
is difficult enough. Why 
complicate it by choosin 
less than the best? 
Choose Alcon and you'v 
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clear solution. 


+ | Alcon Surgical 


“BSS PLUS® — The Clear Solution” Surgical Products Division 
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Basic Science Course in Ophthalmology 
at Stanford 


July 5 through August 31, 1988 


Held as a collaborative effort by the University of California, Davis; Pacific Presbyterian 
Medical Center; University of California, San Francisco; and Stanford University. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, 
at beautiful Stanford University near San Francisco. Both American and foreign participants 
are welcome. 


Instructors include nationally known experts in addition to the faculty of the four Northern 
California Universities. They provide an excellent basis for residency training, board review or 
the science of practice. 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthal- 
mology, Fluorescein Angiography, Optics and Theory of Refraction, and other important 
shorter subjects. 


Tuition is $1400. For further information and application forms, please write to J. W. 
Bettman, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stan- 
ford, California 94305. 
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MEMPHIS EYE CONVENTION 


PRESENTED BY 


THE MEMPHIS EYE SOCIETY, INC. 
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UNIVERSITY OF TENNESSEE ° DEPARTMENT OF OPHTHALMOLOGY 
MARCH 19-20, 1988 ° THE PEABODY HOTEL °* MEMPHIS, TENNESSEE 
GUEST FACULTY: 





DAVID J. APPLE, M.D. BERT M. GLASER, M.D. RICHARD P. MILLS, M.D. 
TOPICS THAT WILL BE COVERED: 


Statistical Aids to Visual Field Interpretation Static Perimetry 

Recent Trends in Filtration Surgery Pathology of Intraocular Lenses 
Innovations in Cataract Surgery Pathobiology of Proliferative 
Control of Intraocular Neovascularization Vitreoretinopathy 


Treatment of Complicated Giant Retinal Tears 
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They're thin as a razor blade and Grieshaber sharp, 
a unique combination that required new technology 
and traditional craftsmanship. 


The result: Six outstanding new Ultrathin knives 
joining our family of Ultrasharp® disposable knives. 
Available in 159, 309, and 45° straight 


or angulated. 


Now with a disposable knife you can make 
a stab incision with the traditional Grieshaber feel. 
Call (215) 741-0550 to place your order for new 
Grieshaber Ultrathin Knives. You'll find them 
very competitively priced. 


Grieshaber @ 


3000 Cabot Blvd. West 
PO. Box 1099 
Langhorne, PA 19047 
Telephone (215) 741-0550 
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Excimer Laser Keratectomy for Correction of Astigmatism 


Theo Seiler, M.D., T. Bende, Ph.D., J. Wollensak, M.D., and Stephen Trokel, M.D. 


We treated 13 eyes (12 patients) with excimer 
laser surgery for correction of astigmatism 
using linear corneal T-excisions. All eyes were 
followed up for a minimum of three months. 
We used a newly developed delivery system 
and special contact masks to deliver the 
193-nm excimer light. Astigmatic corrections 
of up to 4.16 diopters were obtained. The 
actual corrections corresponded well with the 
intended values as predicted by a biomechani- 
cal theory. The refractive change over time 
was different than that observed after knife 
incisions, suggesting different repair mecha- 
nisms. An epithelial plug filling the whole 
T-excision persisted for over one year in all 
eyes. 


THE CONCEPT OF surgical control of corneal 
astigmatism can be traced to Schiøtz in 1885. 
For the past several years refractive surgery has 
been promoted in the United States and Russia, 
but its acceptance has been limited because of 
the poor predictability of the final optical re- 
sults as well as resulting glare from incisions 
that encroach on the optical zone. When treat- 
ing myopia, adequate results are obtained only 
in eyes with minimal refractive error. In myo- 
pia greater than 5 diopters, 6% of the patients 
become more than 1 diopter hyperopic and 30% 
are more than 2 diopters undercorrected.’ 

In theory, the incision depth is the most 
critical factor in determining the refractive out- 


Accepted for publication Nov. 11, 1987. 
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come.’ For this reason, it is not surprising that 
techniques that rely on corneal incisions creat- 
ed by steel or diamond knives yield inconsis- 
tent results. This inconsistency occurs because 
these corneal incisions have been found to vary 
considerably from the expected depth, with 
ranges from 66% to 96% for steel and 61% to 
98% for diamond knife incisions.* With laser 
keratectomy, however, the depth of corneal 
excisions can be more accurately controlled. 
Each individual laser pulse excises a specific 
amount (0.2 to 1.0 wm) of corneal tissue,’ which 
determines the depth of the keratectomy. 
Thus, in theory, the depth of excised tissue is 
uniform and predictable to an accuracy of less 
than 1 pm throughout its length, provided that 
the energy distribution is homogenous across 
the laser beam. The primary corneal locus of 
astigmatism suggests that surgical intervention 
for astigmatism has a more pressing indication 
than other refractive errors, especially given 
the limited ability of spectacle or contact lens 
technology to compensate for large astigmatic 
errors. 

Herein we present the clinical results of astig- 
matism correction surgery with the excimer 
laser and compare them with a biomechanical 
model we developed. The surgical procedure 
used emulates the T-incision. However, we 
prefer the term “T-excision” because excimer 
laser photoablation cleanly removes a narrow 
strip of tissue, which is more accurately de- 
scribed as an excision or keratectomy. 

Beginning in July 1985, before initiation of 
the study, we performed a variety of corneal 
laser excisions in 20 patients with blind eyes. 
The results of this pilot study indicated that 
rapid epithelial healing with stabilization of 
corneal topography occurred within six weeks 
of the laser surgery and remained stable for 
more than one year. Because of these favorable 
observations, we believed that the application 
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of linear laser excisions for the correction of 
refractive errors was justified and a study of 
T-excisions should be undertaken, initially in 
blind eyes and then in a clinical study of laser 
keratectomy in sighted astigmatic eyes. As 
most of the blind eyes did not show astigma- 
tism originally, astigmatism was induced in 
some eyes by a T-excision procedure. 


Patients and Methods 


Beginning Oct. 1, 1986, we treated eight 
blind eyes with excimer laser T-excision 
keratectomies (Patients 1 through 8). The mean 
age of these patients was 66 years (range, 41 to 
86 years). Three eyes had choroidal melanoma, 
two of which have now been enucleated, one 
eye had been blinded by a central retinal arteri- 
al occlusion, and four eyes had absolute glau- 
coma. The favorable results we obtained in this 
group of patients led us, on Jan. 15, 1987, to 
begin a clinical investigation of laser T- 
excisions on five severely astigmatic sighted 
eyes (Patients 9 through 12), in whom contact 
lenses had failed. The first patient (Patient 9, 
left eye) had 4 diopters of astigmatism. After 
three months, three additional patients were 
treated, all with a greater degree of astigma- 
tism. Patient 11 had an astigmatism of 6.5 
diopters after cataract extraction. Informed 
consent was obtained from all patients in this 
study. 

Biomicroscopy and applanation tonometry 
were performed on each patient. However, 
keratometry was the most important measure- 
ment obtained in evaluating the surgical re- 
sults. A keratometer was used to measure the 
preoperative and postoperative corneal curva- 
tures. The sighted eye of the blind patients was 
used with an alternative fixation target. The 
position of this fixation target remained con- 
stant. Clinical data were obtained preopera- 
tively, and on postoperative days 1, 3, and 7 
(early postoperative period). Late postopera- 
tive examinations were performed at one, 
three, and six months. 

Laser keratectomy was performed using a 
prototype laser system (Fig. 1) developed in 
cooperation with Lambda Physik and Carl 
Zeiss. The system consists of a surgical micro- 
scope physically and optically coupled to the 
excimer laser to provide coaxial laser delivery 
within the operative field. The laser was config- 
ured as an unstable resonator and run exclu- 
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Fig. 1 (Seiler and associates). Excimer laser and 
delivery system. The terminal that controls laser 
repetition rate and the total number of pulses is 
adjacent to the laser. 


sively with argon and fluorine gas fills to pro- 
duce 193-nm light. The laser pulse width is 15 
nsec and the laser firing rate is adjustable to 100 
Hz. The laser output is adjusted by regulating 
the initiating breakthrough voltage of the laser 
so that the fluence measures 165 mJ/cm* at the 
corneal surface. The repetition rate used was 30 
Hz and the number of laser pulses was con- 
trolled by a microprocessor. Treatment was 
initiated by a footswitch to the preset variables. 

The depth of the excision can be calculated 
from the known ablation rate of the 193-nm 
laser at the measured fluence. However, the 
ablation of a rabbit cornea was used as a daily 
biologic check. 

To compensate for small eye movements, we 
developed a perforated and precut hard contact 
lens that functions as a mask to shape the laser 
light that reaches the cornea. These contact 
lenses were constructed of polymethylmeth- 
acrylate coated with a metal foil chosen to 
reflect ultraviolet radiation. The two precut 
tangential slits were placed 3 mm to either side 
of the lens center, leading to a 6-mm central 
optical zone. Each slit measured 4.5 mm long 
by 150 wm wide. The polymethylmethacrylate 
lens slits were made by the focused output of 
the excimer laser followed by the microscopic 
manual removal of the overlying foil. 

A topical anesthetic was instilled. The central 
thickness of the cornea was measured by ultra- 
sonic pachymetry. Because corneal thickness 
increases peripherally and the laser beam is not 
perpendicular to the surface at the point of 
irradiance, the value of central corneal thick- 
ness was increased by a factor of 1.18.° With 
this corrected corneal thickness and the estab- 
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lished ablation depth per pulse (for example, 
0.32 um), we calculated the total number of 
pulses necessary to obtain the planned per- 
centage corneal thickness excision. This num- 
ber was then entered into the laser control 
terminal. 

After marking the central cornea at the slit 
lamp with an indentation ring, the patient was 
placed in a supine position on a gurney so the 
patient’s eye was centered under the micro- 
scope and the excimer laser delivery system. 
An eyelid speculum was inserted and the con- 
tact lens was centered visually on the cornea, 
with the large diameter of the contact lens 
centered on the marks produced by the inden- 
tation ring. The cornea was not irrigated. This 
dehydration of the corneal surface helps main- 
tain position of the contact lens mask and 
prevents fluid from filling the excision sites or 
the mask slits, which would block the laser 
beam. The eye was then stabilized by a 
Thornton ring and adjusted so that one slit of 
the mask lay within the field of irradiation (1 x 
6 mm). This guarantees the independence of 
excision depth on small eye movements. After 
laser light exposure (typically 50 seconds), the 
same procedure was used for the other slit. 
Both T-excision sites were irrigated with bal- 
anced salt solution immediately upon removal 
of the mask. After instillation of dexametha- 
sone 0.1% and gentamicin 0.3% eyedrops, the 
eye was patched for one day. 

The complete procedure took about 15 min- 
utes, although the excimer exposure time was 
less than 1 minute for each excision. After 
removal of the patch, topical dexamethasone 
and gentamicin were used three times daily for 
one week. The excision depths were estimated 
by evaluating slit-lamp photographs (Fig. 2), 
with a measurement error of +8%, and deter- 
mined histologically in those eyes that were 
enucleated. 

To evaluate the change in astigmatism in- 
duced by the T-excisions, the alterations in 
corneal curvature were calculated by using the 
axiom of Euler.’ The total amount of astigmatic 
change (Dx) was determined by calculating the 
net power changes in the orthogonal corneal 
axes parallel and perpendicular to the treat- 
ment meridian: 


Diot F Dam Sa Dip 


where Dyerp is the change in diopters in meridi- 
an perpendicular to the excisions and Dpara is 
the change in diopters in the meridian parallel 
to the excisions. 
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Fig. 2 (Seiler and associates). 
Patient 9, left eye. Slit-lamp 
photograph of an excimer exci- 
sion five weeks after surgery. 
The excision depth was estimat- 
ed to be 90 + 8% of corneal 
thickness. 


The theory predicts flattening of the cornea 
in the perpendicular axis and steepening in the 
parallel axis. The meridian perpendicular to the 
excisions is called the excision axis (Table). 


Results 


In all cases the expected flattening in the 
perpendicular axis and steepening in the paral- 
lel axis was documented (Table). In the first 
postoperative week, corneal astigmatism val- 
ues fluctuated, but they tended to stabilize 
after two weeks (Fig. 3). 

Biomicroscopy on the first postoperative day 
showed stromal edema surrounding the exci- 
sion sites. The local edema resolved over two to 
four days, as the excision sites reepithelialized. 
By the third postoperative day, epithelium had 
grown into the excision sites, thus producing 
irregular margins (Figs. 4 and 5). In some cases 
the entire keratectomy was filled by an epitheli- 
al plug. In other eyes, even after one month, 
small slits remained patent between the 
epithelialized margins of the excised stroma. 

Patients reported foreign body sensations 
and photophobia several days after the sur- 
gery. These subjective symptoms resolved over 
the first postoperative week in all but two 
patients in whom mild epiphora persisted for a 
second week. Glare persisted in three eyes for 
eight weeks. Fluctuations in visual acuity were 
not detected after one week. Visual acuity 
under glare conditions was not tested. Central 
corneal sensitivity was symmetric and normal 
in all eyes. 
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TABLE 
CLINICAL DATA 
EXCISION EARLY LATE 
PREOPERATIVE — POSTOPERATIVE POSTOPERATIVE FLATTEN- STEEPEN- TOTAL 
PATIENT OCULAR KERATOMETRY AXIS DEPTH KERATOMETRY KERATOMETRY ING ING CHANGE 
NO.* ABNORMALITY READING (DEG) (%) READING READING (Openr) ___ (Dpana) (Dror) 
1 Melanoma’ 42.1+1.5 x 4 90 76 42.4 +1.7 x 55 Enucleated —0.63 +1.43 —2.06 
2 Melanoma’ 42.8 +1.2 x 3 90 57 43.4+0.1 x 180 43.4 +0.3 x 80 —0.59 +0.89 —1.48 
3 Absolute 39.75 +5.5 x 108 0 92 40.5 +4.6 x 128 40.7 +4.0 x 130 —1 67 + 2.07 —3.74 
glaucoma 
4 Absolute 42.75 +0.75 x 99 90 87 42.1 +3.6 x 90 42.5 +3.9 x 93 —0.26 +2.91 =3.17 
glaucoma 
5 Absolute 43.08 +1.3 x 85 90 93 41.75 +4.1 x 97 40.4 +5.6 x 97 —2.61 +155 -4.16 
glaucoma 
6 Central 43.5 +3.7 x 169 90 81 44.25 +1.9 x 170 44.75 +1.4 x 168 -0.98 +1.18 —2.16 
artery 
occlusion 
7 Absolute 40.17 +1.17 x 102 0 74 41.0 +0.75 x 5 —§ —0.29 +1.53 — 1.82 
glaucoma 
8 Melanoma 42.08 +1.08 x 20 90 51 42.6 +0.2 x 75 42.8 +0.5 x 90 =O21 PTT =e 
9 Left eye, 39.5 +4.0 x 11 100 90 405+2.3 x 15 40.7 +2.0 x 27 —0.97 +1.37 — 2.34 
hyperopic 
astigmatism 
Right eye, 39.75 +3.55 x 1 90 80 40.75 +2.1 x 10 40.95 +1.9 x 15 -0.53 +1.33 —1.86 
hyperopic 
astigmatism 
10 Astigmatism 42.5 +4.5 x 5 95 95 4325 +05 x 115 43.75 +0.5 x 20 —2.78 +1.28 —4.06 
11 Hyperopic 39.5 +6.5 x 80 170 92 41.0 +3.75 x 75 41.25 +2:5 x 78 —2.25 +1.75 —4.0 
astigmatism 
12 Astigmatism 41.4 +4.17 x 10 100 91 42.9+2.2 x 5 43.6 +0.7 x 8 =13 +2.18 —3.48 
“Patients 1 through 8, blind eyes or enucleation intended; Patients 9 through 12, sighted eyes. 
‘Enucleated one week after excimer surgery. 
‘Enucleated three months after excimer surgery. 
§Patient lost to follow-up. 
The histologic examination of excision depth Diecuasion 


in the two enucleated eyes showed agreement 
with the intended depth within +5%, while the 
intended depth and the depth verified by slit- 
lamp micrographs showed coincidence within 
the measurement error of +8%. 

In three eyes with absolute glaucoma and 
high intraocular pressure after excimer sur- 
gery, the pressure dropped by 10 to 15 mm Hg 
before returning to the preoperative levels 
within three to four days. We could not detect 
any signs of a microperforation. 


Two experimental approaches have evolved 
for the clinical use of excimer laser technology 
for refractive surgery of the cornea. One ap- 
proach uses the laser to create linear or circular 
excisions of corneal tissue, similar to conven- 
tional incision techniques. These incisions are 
planned to alter the mechanical stress pattern 
of the incised corneal stroma. In the untouched 
central cornea a new stress equilibrium is estab- 
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lished, which produces a new optical curva- 
ture. 

The other approach directly affects the opti- 
cal center of the cornea. With this method, 
reported by Marshall and associates,* ablation 
of tissue from the central surface of the cornea 
defines a new refractive surface. However, sur- 
gery of the central corneal zone risks degrada- 
tion of the corneal optics during the ablation or 
healing of the collagen lamellae. This technique 





Fig. 4 (Seiler and associates). Patient 1. Excimer 
laser T-excision on postoperative day 3. Reepi- 
thelialization of the edges is already detectable, but 
the margins of the cut are still irregular. 
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Fig. 3 (Seiler and associates). Pa- 
tient 9, right eye. Change in astig- 
matism over time after excimer T- 
excision keratectomy. Refractive 
a equilibrium was attained after one 
month. The rapid changes within 
the first postoperative days are be- 
lieved to be the result of stromal 
edema. 


has the advantages of being relatively insensi- 
tive to intraoperative motion artifacts and of 
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Fig. 5 (Seiler and associates). Light micrograph of 
an excision in human cornea on postoperative day 4. 
The epithelium already covers the surface of the 
excision, but has not yet filled the entire trough. 
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requiring a minimal excision depth (less than 
50 um) for an adequate optical effect. 

We have used the former method in which 
linear corneal excisions alter the curvature and 
therefore induce or change astigmatism. The 
problem of intraoperative motion artifact is 
minimized by the use of a contact lens mask 
that moves with the eye within the field of 
irradiation. This mask also protects the adja- 
cent tissue from reflected and scattered ultravi- 
olet light. 

A primary problem in refractive corneal sur- 
gery is the reproducibility of the results and, 
therefore, the predictability of the outcome. 
Although incision depth seems to be one of the 
most critical factors, a steel or diamond knife 
usually produces significant deviations from 
the intended depth.**”’ In the excimer laser 
keratectomies performed in this study, there 
was Close correlation between the intended and 
the verified excision depth. The measurement 
from slit-lamp micrography correlated with the 
intended depth with an error of +8%. 

In our initial excisions we found greater devi- 
ation of excision depth than predicted. We 
discovered that this was related to the tear film 
in the region of ablation, and found that pre- 
dictability of desired ablation depth was im- 
proved when the tear film was minimized. To 
control the capillary forces in the gap between 
the cornea and the contact lens, we created 
grooves in the posterior surface of the contact 
lens mask surrounding and parallel to the slits. 
The excision depth correlates in a linear fashion 
to the total number of laser pulses." There is, 
however, a difference in the ablation depth 
obtained in the corneal epithelium and the 
stroma. The ablation depth obtained per pulse 
in the epithelium is approximately twice that 
obtained in the stroma. With this information, 
the surgeon can determine the number of puls- 
es necessary to ablate a given depth of corneal 
epithelium and stroma at a given fluence. The 
calculated number of pulses needed for the 
desired depth is entered into the laser micro- 
processor. 

A principal goal of this project was to test the 
validity of the T-incision theory,’ a biomechani- 
cal model that takes into account a stress-strain 
analysis of the cornea and the changes caused 
by T-incisions. This theory predicts a strong 
dependence of astigmatic changes on incision 
depth (Fig. 6). Thus, we must compare the total 
astigmatic effect found experimentally to that 
predicted theoretically. Figure 6 demonstrates 
the changes in astigmatism measured as com- 
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pared to the changes predicted by the model. 
The clinical data coincide well with the theoret- 
ical curve; however, the clinical values are 
somewhat greater than those predicted. 

The greatest difference between the theoreti- 
cal and the clinical values occurs in the propor- 
tion of flattening in the perpendicular meridian 
to steepening in the parallel meridian. From 
the biomechanical theory, this proportion of 
flattening and steepening follows directly from 
the proportion of transverse strain to longitudi- 
nal strain (Poisson’s ratio), which leads to a 
twofold to threefold higher flattening than 
steepening.® However, the clinical data show 
the proportion to be nearly the opposite of that 
predicted. This discrepancy is probably the 
result of our theoretical model not taking into 
account the influence of those corneal lamellae 
that do not cross the center, but instead are 
oriented more parallel to the corneoscleral lim- 
bus. The current biomechanical model of the 
cornea must be refined. The stress enlargement 
in the untouched layers of the cornea after 
keratotomy depends linearly on intraocular 
pressure.*” Since two of the greatest astigmatic 
changes were detected in eyes with intraocular 
pressures between 30 and 40 mm Hg (Patients 3 
and 5), the altered stress in the cornea may be 
responsible for the increased effects. Converse- 
ly, Patient 10, who also showed an increased 
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Fig. 6 (Seiler and associates). Total astigmatic 
changes as a function of excision depth compared 
with the theoretical curve. The excision depths were 
determined from slit-lamp photographs; the mea- 
surement error was estimated to be +8%. 
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effect, had a preoperative and postoperative 
intraocular pressure of 14 mm Hg. 

The temporal course of the refractive effect is 
different after laser excision than after blade 
surgery. After blade incisions, a maximal re- 
fractive change is found immediately after the 
incisions, followed by a regression.” After laser 
keratectomy, we found that the maximal refrac- 
tive effect occurs over one month. The great 
changes of astigmatism found within the first 
two postoperative days is probably a result of 
stromal edema. The differences after these pro- 
cedures imply that different repair mechanisms 
are present and should be investigated histo- 
logically. 

Before concluding a discussion of laser kera- 
tectomy, possible side effects and complica- 
tions of this procedure must be considered. 
Thermal loading of the tissue adjacent to the 
excision is important. During ablation, gases 
expelled from the excision site are found to 
have temperatures as high as 1,000 K.” Experi- 
mental investigations” have shown that the 
temperature rise in the stromal tissue depends 
on fluence and repetition rate of the laser. At 
the fluence of 165 mJ/cm* used in our study, a 
repetition rate below 50 Hz was adequate to 
prevent temperature increase to more than 42 C 
within the adjacent corneal stroma. Indeed, 
thermal changes in histologic analysis have not 
been found deeper than 400 nm from the abla- 
tion margins.” 

In addition to thermal loading, the possibility 
of actinic damage must be considered in associ- 
ation with exposure to 193-nm photons. The 
epithelial cells are, potentially, at greatest risk. 
In photoreactivation experiments performed in 
yeast cells, which are comparable to epithelial 
cells geometrically, we determined that DNA 
damage is induced by excimer laser radiation at 
193 nm.” However, Nuss, Puliafito, and 
Dehm* demonstrated in human epithelial cells 
that unscheduled DNA synthesis is not signifi- 
cantly influenced by this radiation. Additional- 
ly, we did not find any neoplastic changes 
within the epithelium of human cornea in long- 
term studies of more than one year. Our only 
unusual findings were persisting inclusions 
and a transparent brown tint within the epithe- 
lial plug (Fig. 7). 

During photoablation, gas is produced and 
expelled from the excision site at high velocity, 
which produces mechanical shock waves that 
could damage the endothelium. Marshall and 
colleagues found that when the floor of the 
linear excision was greater than 30 to 40 pm 





Fig. 7 (Seiler and associates). Excimer laser kera- 
tectomy one year postoperatively. The epithelial 
plug shows small inclusions and a brown tint. Some 
scarring may be detected at the side walls of the 
excision. 


from the endothelium, there were no detect- 
able changes induced in the endothelial cells. 
From these data, it appears that excisions up to 
95% of the corneal thickness can be made with- 
out endangering the endothelium. 

Corneal laser surgery seems to be an elegant 
and highly precise procedure. The precise con- 
trol and uniform depth of the excision leads to 
improved predictability of the desired refrac- 
tive result. Various incision shapes can also be 
preplanned and created that may be more suit- 
able for modifying the corneal topology than 
the linear and circular incisions currently used. 
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OPHTHALMIC MINIATURE 
“Well, she looked at me with her big eyes.” Matilda, whose face was 
slender, had huge eyes, as notable as Uncle’s blue ones—monstrously large 


or as they say, humongous eyes. .. . 


“What color are those eyes?” I said. “That crazy Poe says ‘hyacinth hair.’ 
Hyacinth is a kind of amethyst or sapphire.” 

Uncle was pleased with this sign of interest, a preface to acceptance or 
friendliness, perhaps. “They're lilac color!” 


Saul Bellow, More Die of Heartbreak 
Wm Morrow and Co., 1987, p. 124 





Sensorineural Hearing Loss in Patients With Typical 


Retinitis Pigmentosa 





James M. McDonald, Sc.D., David A. Newsome, M.D., 
and William F. Rintelmann, Ph.D. 


We performed detailed audiologic testing in 
45 patients with retinitis pigmentosa and 45 
age- and sex-matched controls. Ten (22%) of 
the retinitis pigmentosa patients had a sensor- 
ineural hearing loss that varied from mild to 
severe. None of the control subjects had a 
hearing loss. Audiograms measured over a 
ten- to 30-year period were available for four 
patients with retinitis pigmentosa and each 
showed progressive hearing loss. The results 
indicate the important role of audiologic eval- 
uation in treating patients with retinitis 
pigmentosa. 


RETINITIS PIGMENTOSA is characterized, in 
part, by variably progressive loss of vision and 
photoreceptor degeneration. The pathophysi- 
ologic mechanism of retinitis pigmentosa is 
unknown. Retinitis pigmentosa has been asso- 
ciated with profound congenital sensorineural 
hearing loss since the reports of von Graefe in 
1858.! In 1914 Usher’ published extensive case 
reports documenting the coexistence of these 
two severe sensory handicaps in members of 
single sibships. Thus, the term Usher's syn- 
drome has been applied to this type of hearing 
loss found together with clinical manifestations 
of retinitis pigmentosa. Some investigators be- 
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lieve that Usher’s syndrome may be different 
from typical retinitis pigmentosa.*” The occur- 
rence of a hearing loss not attributable to spe- 
cific etiologic factors has been reported in a 
small number of selected patients with typical 
retinitis pigmentosa, but documentation of 
ophthalmic disease has been inconsistent.** 

To learn more about the possible coexistence 
of sensorineural hearing loss in patients with 
typical retinitis pigmentosa, we investigated 
the status of the auditory system in both retini- 
tis pigmentosa patients and age- and sex- 
matched normal controls. 





Subjects and Methods 





Patients were said to have typical retinitis 
pigmentosa if they (1) gave a history of pro- 
gressive loss of vision, (2) showed typical visu- 
al field loss by Goldmann perimetry, (3) had an 
extinguished or nearly extinguished electroret- 
inogram with loss of rod function predominat- 
ing over loss of cone function, and (4) had a 
cluster of anatomic findings including nar- 
rowed retinal arterioles, vitreous cells, and 
widespread retinal pigment epithelial changes. 
The pattern of loss of rod and cone function 
was determined by two-color threshold dis- 
crimination, performed as described by Massof 
and Finkelstein.’ Patients were grouped ac- 
cording to degree of rod and cone function: 
patients with similar degrees of loss of rod and 
cone function in the spots tested were classified 
as type I, and those with rod loss predominat- 
ing over cone loss were classified as type II. The 
family histories were elicited by detailed ques- 
tioning and, in many cases, were confirmed by 
examination of family members. Patients with 
no family history of retinitis pigmentosa were 
said to have a simplex-type retinitis pigmento- 
sa. Patients with affected members of the same 
generation but not in other generations were 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 105:125-131, FEBRUARY, 1988 125 


126 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1988 


i 


considered to have multiplex or recessive reti- 
nitis pigmentosa. Recessive inheritance was 
diagnosed particularly in patients with a histo- 
ry of consanguinity. 

Controls were chosen to match the sex and 
race of the patients and to be within two years 
in age. Five of the 41 controls were siblings of 
retinitis pigmentosa patients, confirmed to be 
normal by ophthalmologic examination. A 
thorough otologic history was elicited by using 
a self-administered questionnaire and a verbal 
history performed by one of us (J.M.M.). Noise 
exposure, systemic illness, drug exposure, oto- 
logic diseases, and present hearing function 
were investigated in detail. Any patients with 
predisposing factors such as noise exposure 
were excluded, and their hearing was not test- 
ed. Two retinitis pigmentosa patients and three 
potential controls who sought to participate in 
the study were excluded for either noise expo- 
sure or history of acute febrile illness associat- 
ed with hearing loss in childhood. 

Pure-tone air and bone conduction threshold 
levels were obtained with the Carhart-Jerger 
modification of the Hughson-Westlake proce- 
dure” via a clinical audiometer. Air conduction 
threshold levels were determined at octave fre- 
quencies from 250 to 8,000 Hz. Bone conduc- 
tion threshold levels were obtained at octave 
intervals from 250 to 4,000 Hz. The audiometer 
was calibrated periodically according to the 
American National Standards Institute for nor- 
mal values for air and bone conduction thresh- 
old levels, respectively. ™!? 

Spondee threshold levels and speech recog- 
nition scores at 40-dB sensation level were 
obtained using recorded Central Institute for 
the Deaf W-1 and W-22 speech stimuli, respec- 
tively. Tympanograms were obtained on all 
subjects. 

To determine the presence of a hearing loss, 
the average pure-tone thresholds in decibels at 
500, 1,000, and 2,000 Hz were computed and 
compared with normal values. For subjects 
under 26 years of age, the American National 
Standards Institute (ANSI, 1969) 0-dB hearing 
level was used as the reference level. For sub- 
jects 26 years of age and older, the thresholds 
were evaluated by sex and age by one of us 
(W.F.R.) from data collected by Corso.’ These 
presbycusic data” are thought to represent the 
best threshold levels obtainable from otologi- 
cally normal individuals selected at random 
from a population with history of minimal 
exposure to potentially damaging noise. 

The audiometric configurations we obtained 


were classified into four types: (1) high fre- 
quency, gradual: progressively greater loss for 
higher frequencies at a slope of 5 to 10 dB per 
octave for two or more octaves; (2) high fre- 
quency, sharp: progressively greater loss for 
higher frequencies at a slope of greater than 
10 dB per octave for two or more octaves; (3) 
flat: no greater than +10-dB change per octave 
across the entire frequency range from 250 to 
8,000 Hz; and (4) low frequency, rising: pro- 
gressively less loss for higher frequencies at a 
slope of 5 to 10 dB or greater per octave for two 
or more octaves in the low to middle frequency 
range. 

We assessed test-retest variability under our 
examination conditions by retesting at random 
six retinitis pigmentosa patients and three con- 
trols. We also performed additional studies on 
available retinitis pigmentosa patients who had 
initially shown a hearing loss. These additional 
studies included: (1) repeated air and bone 
conduction threshold determinations; (2) 
speech recognition at a 40-dB sensation level 
speech reception threshold; (3) middle ear 
acoustic immitance measurements, including 
tympanometry, contralateral and ipsilateral 
acoustic reflex thresholds, and acoustic reflex 
decay at 500 and 1,000 Hz; (4) masking level 
differences at 500 Hz; (5) auditory brainstem 
responses at 80-dB noise hearing level and at 
50-dB noise hearing level; (6) short increment 
sensitivity index at 75-dB hearing threshold 
level; (7) dichotic digits at 50-dB hearing 
threshold level; (8) pitch pattern recognition at 
50-dB hearing threshold level; and (9) 0% and 
60% time-compressed speech at 50-dB hearing 
threshold level. 


Results 


A total of 45 retinitis pigmentosa subjects 
underwent audiologic examination. Two addi- 
tional persons were tested, but were not con- 
sidered in this analysis, since they had an 
atypical form of the retinitis pigmentosa proc- 
ess. Both of these individuals had normal hear- 
ing. A similar number of age- and sex-matched 
normal controls were tested (Table 1). Patients 
with retinitis pigmentosa ranged in age from 7 
to 67 years (average, 36.1 years). The control 
subjects ranged in age from 7 to 68 years (aver- 
age, 35.8 years). Both groups contained 42 
whites, two blacks, and one native American. 

Test-retest reliability was assessed in three 
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TABLE 1 
RETINITIS PIGMENTOSA SUBJECTS CLASSIFIED BY 
SEX, PATTERN OF INHERITANCE, 
AND PRESENCE OF SENSORINEURAL HEARING LOSS 





TOTAL GROUP HEARING LOSS GROUP 





(N = 45) (N = 10) 
NO. (%) NO. (%) 

Sex 
Male 23 (51) 4 (40) 
Female 22 (49) 6 (60) 
Dominant 17 (38) 2 (20) 
Recessive 3 (7) 2 (20) 
X-linked +) o (0) 
Simplex 20 (44) 6 (60) 
Multiplex 4 (9) o (0) 


control and six retinitis pigmentosa subjects. 
Their threshold levels for pure-tone stimuli 
were generally identical, with intervals of one 
to three months between tests. In no case did 
the threshold levels obtained vary more than 
5 dB at more than one frequency per ear. 

Ten retinitis pigmentosa patients (22%) 
showed some degree of hearing impairment, 
ranging from mild to severe sensorineural loss. 
None of the control group subjects showed a 
significant degree of hearing loss. In our 
hearing-affected retinitis pigmentosa group, 
there was a higher percentage of individuals 
with a recessive or simplex-type family history 
than in the total group (Table 1). There was also 
a slight predominance of females in the 
hearing-affected group as compared with the 
total retinitis pigmentosa group. 

The pattern of hearing loss varied from a 
low-frequency, rising pattern to a less common 
high-frequency gradual loss pattern (Table 2). 
The most frequently observed pattern of hear- 
ing loss was a low-frequency-type loss, al- 
though this often was accompanied by some 
degree of high-frequency loss. Four females 
and no males showed the predominant high- 
frequency loss pattern (Table 2). Our two 
youngest patients with sensorineural loss each 
showed a low-frequency pattern; one also 
showed a mild high-frequency loss. Except in 
those individuals with the most severe degrees 
of hearing loss, the middle frequency levels 
were relatively spared. 

Previous pure-tone threshold data were 
available for four of our subjects with sensori- 
neural hearing loss. In each case, there appears 


TABLE 2 
PATTERNS OF SENSORINEURAL HEARING LOSS 
IN RETINITIS PIGMENTOSA PATIENTS 





(N = 10) 
PATTERN NO. BY SEX (%) 
High frequency, gradual OM,1F (10) 
High frequency, sharp OM, 3 F (30) 
Flat 1M, 1F (20) 
Low frequency, rising 3M, 1 F (40) 





to have been a slowly progressive loss, again 
with a suggestion of middle frequency range 
sparing (Fig. 1). The rate of loss appeared to 
vary from over 5 to approximately 30 dB per 
decade. The degree of loss usually was not 
symmetrical (Fig. 2). 

Available subjects who had a sensorineural 
deficit on initial testing were asked to return, 
not only for repeat audiometry, but also for 
additional detailed audiologic examinations. 
These repeat studies were all consistent with a 
cochlear site of the lesion. In all but one case, 
where the auditory-evoked potential was bor- 
derline abnormal, these studies were consis- 
tent with the theory that the sensorineural 
hearing loss experienced by our subjects was 
caused by damage or degeneration within the 
cochlea. 





Discussion 


The present study both expands our knowl- 
edge of the coexistence of sensorineural hear- 
ing loss with retinitis pigmentosa and confirms 
a previous report” of the progressive nature of 
this hearing loss in at least some patients with 
retinitis pigmentosa. The degree of hearing 
loss in our patients varied from mild to severe. 
The presence of relatively normal speech pat- 
terns in those individuals with a severe degree 
of hearing loss, as well as the documentation of 
progression from moderate to severe hearing 
loss in at least one of them, supports the possi- 
bility that this is a distinct entity from the 
profound congenital hearing loss of Usher’s 
syndrome. Persons with severe acquired hear- 
ing loss typically have substantially better 
speech and voice characteristics than individu- 
als with similar degrees of congenital hearing 
loss. Thus, our findings support the clinical 
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Fig. 1 (McDonald, Newsome, and Rintelmann). Seven pure-tone audiograms over a 30-year period from age 
36 to 66 years in a man with retinitis pigmentosa and no family history. Age-adjusted thresholds from Corso” 


are shown as a solid line. ANSI 
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Fig. 2 (McDonald, Newsome, and Rintelmann). Pairs of pure-tone audiograms showing progressive sensori- 
neural hearing loss. Top, From age 52 to 61 years in a woman with retinitis pigmentosa and no family history. 
Middle, From age 14 to 30 years in a woman with retinitis pigmentosa and a probable recessive family history. 
Bottom, From age 20 to 27 years in a woman with a recessive family history. Age-adjusted thresholds from 
Corso. ANSI, American National Standards Institute. Air conduction, O = right ear, X = left ear; unmasked 


bone conduction, < = right, > = left; masked bone conduction, [ = right, ] = left; symbols with arrows = not 
heard. 
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division between retinitis pigmentosa with as- 
sociated acquired hearing loss and Usher’s syn- 
drome of retinitis pigmentosa and profound 
congenital deafness. This clinical distinction 
was not made by Usher, who described 19 of 69 
subjects with pigmentary retinopathy and 
hearing loss as having only “some degree of 
deafness.’”* The absence of formal audiometry 
in Usher’s study makes comparisons with our 
study difficult, if not impossible. 

Previous studies of smaller groups of pa- 
tients have shown a sensorineural loss in up to 
64% of those studied.*”® These higher per- 
centages are likely increased because of the 
inclusion of multiple members from one family, 
and they do not appear to reflect the true 
prevalence in a typical retinitis pigmentosa 
population. The size of our population and that 
subjects were not recruited for hearing testing 
per se may also indicate some degree of bias in 
our study. 

We observed some degree of hearing loss in 
patients with and without a documented family 
history of retinitis pigmentosa. Most of our 
subjects with hearing loss had a recessive or 
noncontributory family history for retinitis pig- 
mentosa, although our numbers are small. 
Since some patients who showed dominant 
inheritance also showed sensorineural loss, it 
appears that the coexistence of eye and ear 
lesions is not limited to a single genetic type. 
We did not test multiple family members and 
thus cannot address the previously reported’ 
finding of similar patterns of hearing loss 
among family members. 

The involvement of the two cardinal sensory 
organs in a progressive degenerative process is 
not altogether surprising, since the embryolog- 
ic origin of these organs involves common cel- 
lular elements. Structurally, both the hair cells 
of the cochlea” and the photoreceptor cells’? 
possess cilium-like structures. Abnormalities 
in ciliated cells associated with retinitis pig- 
mentosa™ and in sperm associated with Usher’s 
syndrome” have been reported. We chose to 
use standard descriptive ranges that are related 
to hearing function to describe hearing status 
in our subjects. These findings, however, do 
not tell us about the disease process and may 
be compatible with a variety of common patho- 
genetic mechanisms ranging from defects in 
the genes regulating a particular structural pro- 
tein to an autoimmune phenomenon.” 

Our results suggest that clinicians can better 
serve their patients who are thought to have 


typical or possible atypical retinitis pigmentosa 
by determining their hearing status. Com- 
plaints of hearing difficulties in young patients 
with retinitis pigmentosa should be a sufficient 
indication for formal audiometry. Annual test- 
ing could be helpful in determining the pro- 
gression of any hearing loss. The overall treat- 
ment of patients with retinitis pigmentosa who 
have an associated hearing loss that produces a 
functional deficit should involve a team ap- 
proach that can provide specific counseling and 
training to meet the person’s functional needs, 
particularly in the selection of appropriate am- 
plification and education in methods of im- 
proving speech recognition. 
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OPHTHALMIC MINIATURE 

maybe he could go back to Europe, see Paris again, stroll around 
the battlefields, the ones he remembered, stand there and go back twenty 
years, hear it again, live again through the shock of men damaging each 
other, it wasn’t killing each other so much, it was the damage they did, the 
holes they made in each other, the absurd and awesome and unexpected 
and always horrible wounds, wounds that were so improbable no previous 
experience could help you, and yet you had to help them, they looked at 
you, their eyes implored you and you looked at the wound and it was 


impossible but you had to help them, all the same ... 


the fellow who'd 


come into the aid station that day, his belly bayoneted open—the look of 
anxiety and wonder on his face, he must have walked a good mile, they 
were all the same, when they were sick or hurt they all had the look of a 
child in their eyes, bewildered and humble and expectant—right in his bare 


hands... 
Probably dead, now ... 


long dead... 


All but the look. The look lived on. There was something about the look. 


Morton Thompson, Not As A Stranger 


New York, Charles Scribner’s Sons, 1954, p. 525 





The Relation of Rhodopsin and Scotopic Retinal 


Sensitivity in Sector Retinitis Pigmentosa 





Anne B. Fulton, M.D., and Ronald M. Hansen, Ph.D. 


We used reflection retinal densitometric, 
psychophysical, and electroretinographic tech- 
niques to study the scotopic retinal function of 
a mother and her three daughters who had 
clinical evidence of a sectoral type of retinitis 
pigmentosa. Retinal regions with, and those 
without, ophthalmoscopic signs of degenera- 
tion were investigated. During dark adapta- 
tion, the time courses of rhodopsin regenera- 
tion and recovery of scotopic sensitivity were 
similar to normal as was the relation of rho- 
dopsin to scotopic threshold. In dark-adapted 
eyes, threshold increases were not proportion- 
al to rhodopsin loss. The results of psycho- 
physical tests of background adaptation and 
temporal summation, and analysis of the rela- 
tion of electroretinographic a- to b-wave am- 
plitudes, led to the conclusion that abnormali- 
ties of photoreceptor cell function central to 
the rhodopsin-bearing outer segments ac- 
counted for the increased thresholds. 


AMONG PATIENTS with retinal degenerative 
disorders are those in whom ophthalmoscopic 
signs of retinal degeneration and visual field 
loss are limited to a sector of retina. Patients 
with this type of degeneration, sometimes 
called sector retinitis pigmentosa, often have 
evidence of autosomal dominant inheritance 
and only slowly progressive compromise of 
visual function. Despite the clinical examina- 
tions indicating limited areas of involvement of 
retina, results of recent psychophysical, ana- 
tomic, biochemical, and neuropharmacologic 
studies of sector, or sector-like, retinitis pig- 
mentosa suggest that ophthalmoscopically nor- 
mal areas of retina are different than normal,'* 
and that retinal functions other than those 
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occurring in the photoreceptor outer segments 
are affected.’ 

We used reflection retinal densitometric, psy- 
chophysical, and electroretinographic tech- 
niques to examine the scotopic visual function 
of a mother and her three daughters, all of 
whom had clinical evidence of a chorioretinal 
degeneration resembling sectoral retinitis pig- 
mentosa. Perhaps not surprising in view of the 
anatomic and biochemical observations,!* our 
measurements in ophthalmoscopically normal 
sectors, as well as in abnormal sectors, demon- 
strated scotopic threshold increases that were 
not accounted for by rhodopsin loss, and, thus, 
must be explained by other abnormalities of 
retinal function. 





Patients and Methods 





We studied a 44-year-old woman (Patient 1) 
and her three daughters, aged 22, 20, and 17 
years (Patients 2, 3, and 4, respectively), in 
several sessions over a two-month period. Re- 
sults of ophthalmoscopic, perimetric, and elec- 
troretinographic examinations of Patient 1 had 
led to the diagnosis of sector retinitis pigmen- 
tosa nine years earlier at another hospital. At 
the time of the initial diagnosis she had no 
visual complaints, but by age 44 years she was 
aware of some deficits of visual field and sensi- 
tivity in dimly lighted conditions. The daugh- 
ters had no visual complaints. All patients had 
a best corrected visual acuity of 20/20 in each 
eye and clear media. 

Each patient had ophthalmoscopic signs of 
retinal degeneration in the inferior retinas of 
both eyes; vascular attenuation and bone spic- 
ule pigment clumps appeared most advanced 
in the inferior nasal quadrants. Goldmann pe- 
rimetry demonstrated areas of field loss corre- 
sponding to the ophthalmoscopic abnormali- 
ties (Fig. 1). 

After the nature and purpose of the elect- 
roretinography, reflection densitometry, and 
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Fig. 1 (Fulton and Hansen). Results of Goldmann perimetry of the patients’ left eyes on which the 
densitometric and psychophysical testing was done. For each patient the areas of field loss correspond 
approximately to the retinal sectors having narrowed arterioles and bone spicule pigment clumps in the inferior 
retina. Top left, Patient 1; top right, Patient 2; bottom left, Patient 3; bottom right, Patient 4. 


psychophysical measurements were explained, 
informed consent was obtained. A total of 21 
healthy adults, aged 21 to 39 years, with nor- 
mal eyes participated as control subjects. For 
the psychophysical and densitometric proce- 
dures, left eyes only were tested. Both eyes 
were tested electroretinographically. 
Electroretinography, following previously 
described procedures’ that employ full-field, 
blue (A < 510 nm) stimuli, yielded scotopic 
b-waves with maximum amplitudes attenuated 
about in proportion to the area of field loss, but 
with normal implicit times. For each dark- 
adapted patient the relations of a- to b-wave 
amplitudes elicited by the blue flashes were 
examined to evaluate the input of the a-waves, 
generated by photoreceptors, to second-order 


retinal neurons, which contribute to the 
b-wave potential.’ 

The densitometer used was a slightly modi- 
fied version of the Florida instrument.* For the 
present studies, fixation targets were provided 
that enabled measurements in extra foveal reti- 
na. Stray light in the instrument was estimated 
to be 10% to 20%. The measured two-way 
density of rhodopsin, which is a fraction of the 
actual optical density of rhodopsin in the outer 
segments,” was approximated by the ratio of 
transmissivities of the densitometer wedge set- 
tings, (To — Tp)/To. To is the transmissivity of the 
fully bleached retina and Tp of the fully dark- 
adapted retina." This, in effect, gives a mea- 
sure of the difference in reflectance between the 
fully dark-adapted and fully bleached fundus. 
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A measuring light of 560 nm was used to 
decrease the possible contribution of short 
wavelength-absorbing photoproducts to the 
measured density.'’ The measuring light pro- 
duced about 3.1 log scotopic trolands of retinal 
illumination that would bleach about 3.3% of 
rhodopsin if left on indefinitely.” In extrafoveal 
retina, cone cells are not present in sufficient 
numbers for cone pigments to be assessed by 
reflection densitometric techniques. 

The time courses of rhodopsin regeneration 
and dark adaptation were studied after two- 
minute exposures to a 15-degree-diameter spot 
of white light (6.2 log scotopic trolands) that 
bleaches >95% of rhodopsin in normal eyes. 
The sites studied were 18 degrees temporal to 
the fovea in superior (10 degrees up, clinically 
unaffected) and inferior (10 degrees down, af- 
fected) retina of Patient 3, in the inferior retina 
of Patient 1, and in the superior retina of 
Patient 4. Rhodopsin regeneration was mea- 
sured in a 5-degree spot concentric with the 
bleached site at various times in the dark after 
the bleaching light was extinguished until rho- 
dopsin density had returned to the dark- 
adapted, prebleach value. 

Dark-adaptation curves were obtained at the 
same sites as rhodopsin regeneration measure- 
ments were made. A maxwellian view adapto- 
meter was used. Thresholds were determined 
using the method of limits. The stimuli were 
white, 20-msec, 2-degree-diameter spots con- 
centric with the 15-degree-diameter bleached 
site and flashed at 1.3 Hz. 

The time courses of rhodopsin regeneration 
and recovery of log scotopic threshold after 
bleaching were assumed to be exponential. The 
time constant of rhodopsin regeneration, 7, 
was determined by minimizing the root mean 
square deviation from the relation 


(To — T) / (To — Tp) = 1-e7** 


where T is the transmissivity of the wedge at 
any moment. The threshold data were fit by 
minimizing the root mean square deviation 
from the relation 


Log I, = Log Ip + ke™ tor" 


where I, is the threshold; Ip, the dark-adapted 
threshold; and tcr, the time of the cone-rod 
break. 

Rhodopsin densities and thresholds were 
also measured in dark-adapted eyes. Estimates 
of rhodopsin densities were obtained for Pa- 
tient 3 and for four normal subjects in a total of 
ten 2-degree patches temporal to the fovea. In 


Patient 3, the patches studied included 
abnormal-appearing inferior and normal- 
appearing superior retina. In addition, for each 
dark-adapted patient, five measurements of 
rhodopsin densities were made in 5-degree 
patches of retina 18 degrees temporal to the 
fovea on the horizontal meridian. For seven 
normal subjects, the highest density was found 
18 degrees temporal to the fovea; the mean 
value was 0.159 (S.D. = 0.006). Herein, we 
defined a dark-adapted rhodopsin density of 
0.159 as 100%. Others have estimated that the 
average, normal, two-way rhodopsin density is 
0.160 (J. Keunen, M.D., D. van Norren, PhD., 
and G. van Meel, M.D., personal communica- 
tion, September 1986). 

Psychophysical thresholds were determined 
using the method of limits in the same 2- and 
5-degree patches of dark-adapted retina in 
which rhodopsin was measured. With minor 
modifications,” the densitometer was used for 
these measurements. The stimuli were 100- 
msec, blue (A < 510 nm) spots flashed at 5 Hz. 
The mean, normal, dark-adapted threshold for 
the 2-degree spots measured at the retina 18 
degrees temporal to the fovea was 4.34 (+0.46) 
log equivalent quanta (500 nm)/second/cm:?. 
Herein all thresholds are expressed relative to 
this normal mean. 

Preliminary inspection of the patients’ data 
showed little if any reduction of rhodopsin 
density, but substantial increases in dark- 
adapted thresholds. Adaptation of normal reti- 
na to steady, dim, background light causes 
reductions in retinal sensitivity (increases in 
thresholds) without bleaching measurable 
amounts of rhodopsin. Therefore, in back- 
ground adaptation adjustment of sensitivity 
depends on processes occurring after absorp- 
tion of light by rhodopsin in the photoreceptor 
outer segments, and probably involves retinal 
cells proximal to the photoreceptors." To 
evaluate these processes in our patients, back- 
ground adaptation of each patient was investi- 
gated. All patients could be tested using a 
two-alternative, forced-choice, staircase proce- 
dure.” Adaptation of each patient to a steady, 
red (10% maximum transmission at 610 nm and 
1% at 600 nm), 110-degree diameter back- 
ground field ranging from —3.0 to +1.0 log 
scotopic trolands was studied. The stimuli were 
1,000-msec, blue (A < 510 nm), 10-degree- 
diameter spots presented 20 degrees to the 
right or left of the center of the background 
field. Additionally, background adaptation of 
Patient 3 was assessed using a maxwellian view 
optical system, which allowed more precise 
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Fig. 2 (Fulton and Hansen). Rhodopsin regenera- 
tion and threshold recovery during dark adaptation 
after >95% bleaches. Upper panel, left, The propor- 
tion of rhodopsin present at various times after the 
bleach. The courses of rhodopsin regeneration for 
Patients 1, 3, and 4 are similar to normal subjects. 
Upper panel, right, Log thresholds of Patient 1 
(closed circles) and Patient 3 (closed triangles) ob- 
tained in ophthalmoscopically abnormal retinal re- 
gions, and of Patient 3 (open triangles) and Patient 4 
(open squares) obtained in ophthalmoscopically nor- 
mal regions are shown as a function of time. The 
dashed curves plot the average, normal course of 
dark adaptation described in the text. Lower panel, 
The relation of log relative sensitivity to proportion 
of rhodopsin present for Patients 3 and 4. Rushton’s 
classic results are represented by the straight line. 
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control of retinal area stimulated. Test stimuli 
were 2-degree-diameter, blue (A < 510 nm), 
20-msec spots flashed at 1.3 Hz, and presented 
20 degrees temporal to the fovea. The back- 
ground was a 15-degree-diameter, steady, red 
field concentric with the test spot. Thresholds 
were determined using the method of limits. 
Psychophysical assessment of temporal sum- 
mation, a retinal function that can be influ- 
enced by processes occurring in postreceptoral 
cells,"°'’ was evaluated in the dark-adapted 
retina of Patient 3, 10 degrees temporal to the 
fovea on the horizontal meridian. The stimuli, 
presented with the maxwellian view apparatus, 
were 5-, 20-, 100-, and 1,000-msec, 2-degree- 
diameter, white spots flashed at 1.3 Hz. 
Thresholds were determined using the method 
of limits. 


Results 


Rhodopsin regeneration and dark-adaptation 
curves of Patients 1, 3, and 4 are shown in 
Figure 2. Assuming an exponential course of 
rhodopsin regeneration, the time constants, 7, 
were 483 (Patient 1), 420 (Patient 3, superior 
retina), 356 (Patient 3, inferior retina), and 400 
seconds (Patient 4). These values are similar to 
those obtained from normal controls.'’ Despite 
the unremarkable course of rhodopsin regener- 
ation, some of the dark-adaptation curves did 
differ from normal. Although the final thresh- 
old of Patient 1 fell below the median cone 
plateau, there was no definite rod branch. The 
late thresholds of Patient 3 were increased. The 
course of dark adaptation for Patient 4 was 
similar to normal. For normal, naive subjects 
(n = 7) the median time of the cone-rod break 
was 11 minutes 15 seconds (range, ten to 13 
minutes) and the range of recovery of sensitivi- 
ty after the cone-rod break was 2.8 log units 
(range, 2.3 to 3.2 log units). Assuming an 
exponential course of scotopic threshold recov- 
ery, the time constants were 460 and 454 sec- 
onds for Patient 3 and 545 seconds for Patient 4. 
For normal subjects (n = 7) the median value of 
tT was 583 seconds (range, 354 to 708 seconds). 
The rhodopsin’ regeneration and dark- 
adaptation curves show that in Patients 3 and 
4, as previously reported for nondiseased 
human retina,” at times when rhodopsin has 
regenerated 90% to 100% of the dark-adapted 
value, thresholds remain above dark-adapted 
values (Fig. 2, lower panel). Thus, for these 
patients, we have no evidence that the relation 
of rhodopsin to threshold is abnormal during 
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TABLE 1 
DARK-ADAPTED RHODOPSIN 
DENSITIES IN 5-DEGREE RETINAL 
PATCHES, 18 DEGREES TEMPORAL 
TO THE FOVEA ON THE 
HORIZONTAL MERIDIAN 


SUBJECT 
NO. DENSITY 

Patient 

1 0.139 

2 0.154 

3 0.143 

4 0.164 
Normal subject” 

1 0.156 

2 0.168 

3 0.168 

4 0.157 

5 0.157 

6 0.151 

7 0.155 


“Mean + 1 S.D., 0.159 + 0.006. 


dark adaptation. However, increase of some of 
the final dark-adapted thresholds motivated 
further investigation of the rhodopsin- 
threshold relation in dark-adapted eyes. 

In dark-adapted retina, the rhodopsin two- 
way densities in 5-degree patches 18 degrees 
temporal to the fovea on the horizontal meridi- 
an were all within the range found in normal 
subjects (Table 1) except for Patient 1, who had 
the most advanced disease and only mild re- 
duction of rhodopsin density. The rhodopsin 
densities at various 2-degree retinal sites in 


TABLE 2 
RHODOPSIN AND THRESHOLD MEASUREMENTS IN 
2-DEGREE PATCHES OF THE DARK-ADAPTED EYE OF 
PATIENT 3 


RETINAL REGION MEASURED 


RHODOPSIN 
DEGREES DEGREES FROM TWO-WAY 
TEMPORAL HORIZONTAL DENSITY, LOG RELATIVE 
TO FOVEA MERIDIAN (To — Tp)/To THRESHOLD 
20 10 down 0.135 1.13 
25 10 down 0.127 1.04 
30 10 down 0.127 0.76 
35 10 down 0.119 0.97 
40 10 down 0.115 0.89 
20 10 up 0.144 0.21 
20 20 up 0.139 0.36 
20 0 0.151 0.9 
20 20 down 0.125 1.71 
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Fig. 3 (Fulton and Hansen). The relation of dark- 
adapted thresholds and rhodopsin densities. The 
large open symbols plot the results obtained in 5- 
degree spots: circle, Patient 1; diamond, Patient 2; 
triangle, Patient 3; square, Patient 4. The small sym- 
bols represent data for the 2-degree spots: filled 
triangle, Patient 3, ophthalmoscopically abnormal 
retina; open triangles, Patient 3, ophthalmoscopi- 
cally normal retina; open circles, mean data of nor- 
mal subjects (n = 4). The curves plot the quantum 
catch relation 


I, = (1 — e723) / (1 — e723Df) 


where I, is the threshold, D is the axial density of an 
outer segment, and f is the fraction of normal rho- 
dopsin present. Thus, these curves represent rela- 
tions that would hold if there were an inverse rela- 
tion of threshold and rhodopsin. The upper curve is 
for low axial density (0.001); the lower curve is for a 
high optical density of 1. The median cone plateau of 
normal subjects (n = 7; see Fig. 2) is shown by the 
dashed horizontal line. 


Patient 3 ranged from 0.151 to 0.115 (Table 2), 
while the mean densities of normal subjects 
(n = 4) ranged from 0.159 to 0.118, with stan- 
dard deviations at each site typically less than 
10% (range, 3% to 15%). Thus, the rhodopsin 
densities in the patients’ abnormal- as well as 
normal-appearing sectors were similar to those 
found in normal subjects. Thresholds, howev- 


er, were increased in areas of ophthalmoscopi- 
cally normal as well as in abnormal-appearing 
retina. Scotopic threshold increases were not 
proportional to rhodopsin. Rather, as shown in 
Figure 3, all of the patients’ points lay above 
the quantum catch locus, the predicted relation 
if threshold depended directly on the amount 
of rhodopsin present. 

Rhodopsin abnormalities, therefore, do not 
explain the threshold increases (Figs. 2 and 3). 
Adaptation to a steady, dim, background, 
which does not bleach a measurable amount of 
rhodopsin, did demonstrate some abnormali- 
ties of retinal function (Fig. 4). As background 
intensities increased, the thresholds of Patients 
1, 2, and 3 were increased less than those of 
normal subjects; that is, the slopes of the back- 
ground adaptation functions for these patients 
were not as steep as normal. The slope of the 
function for Patient 4, who had the least ad- 
vanced disease, was similar to normal. 

Because background adaptation can be influ- 
enced not only by photoreceptor functions cen- 
tral to the outer segments,” but by more proxi- 
mal retinal cells, psychophysical measures of 
temporal summation, which depend on post- 
receptoral function,®" were evaluated and 
found to be normal (Fig. 5). For the patients, 
transmission from photoreceptors to second- 
order neurons,’ as assessed by the a-wave rela- 
tion, was also similar to normal (Fig. 6). 


Discussion 


The patients’ results indicate that in the 
patches of retina surveyed, rhodopsin densi- 
ties (Tables 1 and 2 and Fig. 3) in the photore- 
ceptor outer segments were normal or only 
mildly decreased. The normal course of rho- 
dopsin regeneration suggested that the dynam- 
ic concatenation of photoreceptor and pigment 
epithelial processes governing regeneration 
were normal (Fig. 2). Nevertheless, despite a 
normal course of recovery of rod dark adapta- 
tion in Patients 3 and 4, the final scotopic 
thresholds of Patient 3 were above normal (Fig. 
2). Dark-adapted thresholds at multiple retinal 
sites of Patient 3 were increased more than 
would be expected if rhodopsin were the sole 
determinant of sensitivity (Fig. 3). The mild 
threshold increases found in ophthalmoscopi- 
cally normal areas may herald the slow pro- 
gression that appears to characterize the course 
of this family’s retinal disease. A continuum of 
severity of functional abnormalities, rather 
than the demarcation of normal from abnormal 
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Fig. 4 (Fulton and Hansen). Background adaptation of the patients and normal subjects. The log relative 
thresholds of dark-adapted eyes and in the presence of various dim red background lights are shown. The open 
symbols show the patients’ results, and the filled circles correspond to the mean +1 S.D. for normal observers 
(n = 5) obtained using a two-alternative, forced-choice procedure. The small, filled triangles plot the results 
obtained from Patient 3 using the maxwellian view apparatus. The slopes of the best-fitting straight lines 
(method of least squares) through the points obtained with the three most intense backgrounds were as follows: 
Patient 1, 0.53; Patient 2, 0.63; Patient 3, 0.63; Patient 4, 0.94; normal subjects, range from 0.84 to 0.96 (mean = 
0.93, S.D. = 0.05). 


retina seen with the ophthalmoscope, is sug- and sensitivity,” others do not.”! For coop- 
gested by the group of dark-adapted thresh- erative patients in whom rhodopsin loss ap- 
olds of all patients (large symbols in Fig. 3). pears to be mild compared to their sensitivity 
These thresholds were increased more than loss, one should be wary of spurious pigment 
expected if sensitivity were dependent only on measurements. Rhodopsin measurements by 
rhodopsin. In the face of this result, shortening fundus reflection techniques are subject to arti- 
of photoreceptor outer segments or loss of facts introduced by stray light," that is, light 
photoreceptor cells appears unlikely to be a that has not passed through the visual pig- 
fundamental cause of reduced scotopic sensi- ment, but is reflected from the fundus into the 
tivity. photomultiplier tube of the densitometer. If 

While some patients with retinal degenera- stray light were higher than normal in the 


tions have proportional losses of rhodopsin patients’ eyes, rhodopsin densities would be 
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Fig. 5 (Fulton and Hansen). Temporal summation 
function of Patient 3 (triangles) and a normal subject 
(circles). Each triangle is the mean of five settings 
made in one session. Each circle represents the mean 
data obtained in three sessions. The lines through 
the data points are drawn by hand. Estimates of the 
time of complete summation are about 100 msec for 
both Patient 3 and the normal subject, and are, thus, 
similar to values previously reported for normal 
subjects. 
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overestimated and could lead to the impression 
that rhodopsin densities were not proportional 
to loss of retinal sensitivity. 

Although we and others have not been able 
to measure stray light directly in patients, the 
artifacts introduced by stray light are not 
thought to account for previous nonquantum 
catch results.”*' Using techniques similar to 
those used in this study, both rhodopsin loss 
proportional to sensitivity loss (quantum catch) 
and modest rhodopsin loss accompanied by 
marked sensitivity loss (nonquantum catch) 
have been found in the same laboratory.” The 
severity of the ophthalmoscopically visible le- 
sions did not distinguish the quantum catch 
from the nonquantum catch patients”; there- 
fore, stray light probably did not account for 
the nonquantum catch result. For patients with 
choroideremia who have marked fundus le- 
sions that could scatter light, analysis of densi- 
tometric data?!” indicates that stray light does 
not account for the nonquantum catch result?! 
in choroideremia. In our patients with sectoral 
ophthalmoscopic signs of retinal degeneration, 
the fundus abnormalities are less marked than 
in patients with choroideremia. Although we 
would hesitate to suggest that fundus appear- 
ance is the only predictor of stray light arti- 
facts, it seems even less likely that the non- 
quantum catch result of the patients with sector 
retinitis pigmentosa, who have extensive areas 
of normal-appearing retina, is caused by stray 
light. 


Fig. 6 (Fulton and Hansen). Rela- 
tion of the a- to b-wave amplitudes. 
The symbols for the individual pa- 
tients are the same as in Figures 2 
through 4. The filled symbols rep- 
resent results from right eyes, open 
symbols from left eyes. The small, 
filled circles plot the results of nor- 
mal subjects (n = 5). The solid line 
is the best-fitting line thrdugh data 
of normal subjects, and the two 
dashed lines approximate +2 S.D., 
thus providing an estimate of the 
normal range. All but one point of 
the patients fall within the normal 
range. 
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Accordingly, consideration of physiologic ex- 
planations for the lack of proportionality be- 
tween rhodopsin and sensitivity appear to be 
warranted. Sensitivity is governed by many 
processes, including those localized in the pho- 
toreceptors and in the neural retinal cells proxi- 
mal to the photoreceptors." The normal a- to 
b-wave relation (Fig. 6) suggests that the trans- 
mission of photoreceptors to second-order neu- 
rons is not at fault. The normal shape of the 
temporal summation function (Fig. 5) provides 
some evidence that postreceptoral function is 
normal. 

Despite the abnormalities in neurotransmit- 
ters found in the inner retina of an elderly 
patient with a chorioretinal degeneration re- 
sembling sectoral retinitis pigmentosa,’ the 
present results from younger patients lead us 
to suspect that the deficits in sensitivity are the 
result of fundamental abnormalities of photo- 
receptor function that occur subsequent to light 
absorption by rhodopsin in the rod outer seg- 
ments. The patients’ background adaptation 
results (Fig. 4) indicate background lights have 
less effect on sensitivity than normal. Results of 
other psychophysical tests on patients with 
X-linked, autosomal recessive and simplex reti- 
nitis pigmentosa also show less loss of sensitiv- 
ity of cone photoreceptors in the light-adapted 
than dark-adapted state; from these results 
decreased responsiveness of photoreceptor 
cells,*4 possibly because of cell membrane 
abnormalities,” has been inferred. Perhaps our 
results indicate that analogous abnormalities in 
rod photoreceptor cells account for the in- 
creased scotopic thresholds. 
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Low-Contrast Letter Charts to Detect Subtle Neuropathies 





Mitchell D. Drucker, M.D., Peter J. Savino, M.D., Robert C. Sergott, M.D., 
Thomas M. Bosley, M.D., Norman J. Schatz, M.D., and Paul S. Kubilis, M.S. 


We performed visual contrast sensitivity 
testing with Regan’s low-contrast letter charts 
on 30 patients with optic neuropathies and 
good Snellen visual acuity. Results of this 
testing were compared with color vision and 
the presence of an afferent pupillary defect. 
Regan’s low-contrast letter charts were found 
to be 93% sensitive for detecting subtle optic 
neuropathies, with the apparent false-neg- 
ative findings being readily explainable. Color 
vision testing was abnormal in only 49% of 
eyes with known optic neuropathies. 


DETECTION OF visual contrast sensitivity loss 
is increasingly important for the early recogni- 
tion of undiagnosed optic neuropathies. A pa- 
tient with a subtle optic neuropathy may have 
normal Snellen (high-contrast) visual acuity, 
but have visual impairment under low-contrast 
conditions. Thus, Snellen acuity alone may not 
detect an optic neuropathy until it is well ad- 
vanced. Regan and Neima’ introduced a testing 
method using charts of variable contrast with 
Snellen optotypes. Results obtained with these 
charts are as valid as those obtained with pro- 
jected sinusoidal grating patterns.? 

To determine if subtle optic nerve dysfunc- 
tion is detectable with Regan’s charts when 
Snellen visual acuity is normal, we examined 
patients with recent and long-standing optic 
neuropathies of various origins. We compared 
the results of contrast sensitivity testing to the 
detection of an afferent pupillary defect and to 
color vision testing. 
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Patients and Methods 





We studied 31 patients (35 eyes) with optic 
neuropathies and a Snellen visual acuity of at 
least 20/30 in the involved eye. All patients had 
normal intraocular pressure and no evidence of 
glaucomatous disk cupping or retinal disease 
by direct and indirect ophthalmoscopy. Four 
patients had known bilateral involvement. 
Each patient underwent testing for projected 
Snellen acuity, Regan contrast chart testing, 
color vision evaluation, and testing for an affer- 
ent pupillary defect. 

Projected Snellen acuity was measured using 
a mirrored system in a darkened room. The 
right eye was tested first. 

Regan contrast chart testing was performed 
using two charts. Chart A is a standard Snellen 
acuity chart with 95% contrast between the 
darker optotypes and the lighter background 
(Figure, left). Chart B uses Snellen optotypes 
but with only a 9% contrast differential be- 
tween optotypes and background to test visual 
sensitivity to letters of low contrast (Figure, 
right). Patients were tested with their best cor- 
rected Snellen visual acuity and were asked to 
read the smallest line possible on each chart, 
viewed at a distance of ten feet with a lumi- 
nance of 102 cd/m*. The right eye was tested 
first. Each chart has 11 lines with eight letters 
per line. A subject’s response was recorded as 
the smallest complete line read plus the per- 
centage of correct responses on the next incom- 
pletely read line. 

Two calculations were made from Chart A 
and B data: A-B and (A-B) — (A-B). If the 
patient has a normal chart A value (normal 
Snellen acuity) and an abnormal chart B value, 
the visual loss includes a pathway component 
and is not caused by refractive error. The poor- 
er the low-contrast vision, the larger the A-B 
value will be. The (A-B) — (A — B) value 
represents the interocular difference (hereafter 
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Figure (Drucker and associates). Regan charts. Left, Chart A (95% contrast). Right, Chart B (9% contrast). 


designated [A—B]) in pathway transmission 
between the two eyes and is analogous to the 
swinging flashlight test. 

Normal values (Table 1) were established by 
testing both eyes of 20 volunteers (11 women 
and nine men; age range, 23 to 63 years, mean, 
34.5 years), with at least 20/20 best corrected 
Snellen acuity and no history of any visual 
disorders. 

Color vision was tested using standard 
Ishihara plates read monocularly at 33 cm. 
Responses were recorded for the right eye first 
as a fraction of correct readings of the 17 plates, 
with 1.0 representing a perfect score. 


TABLE 1 
RESULTS OF LOW-CONTRAST TESTING 
ON NORMAL CONTROLS 


(N = 40 EYES) 
ee 
SCORES MEAN S.D. 
A scores 10.06 0.47 
B scores 6.60 0.63 
A — B values 3.46 0.37 


[A — B] values* 0.29 0.26 
Eo 


“(A — B] = (A — B) — (A - B). 


Testing for an afferent pupillary defect was 
performed in a dimly lit room, with the subject 
fixating on a distant target. Standard tech- 
niques were used.* The pupillary reactions 
were graded as negative, trace positive, or 
positive with respect to the presence of an 
afferent defect. 

The patients included 19 women (21 eyes) 
and five men (six eyes) with optic neuritis who 
ränged in age from 14 to 44 years (mean, 28.5 
years). Optic neuritis was diagnosed using the 
clinical criteria of acute visual loss often accom- 
panied by pain on ocular movement or the 
presence of an afferent pupillary defect. Six of 
these patients (nine eyes) had multiple sclero- 
sis. Two men (three eyes) (aged 54 and 59 years) 
had ischemic optic neuropathy as determined 
by pallid swelling of the optic disk in patients 
over 50 years of age*; one man and one woman 
(two eyes) (aged 19 and 36 years, respectively) 
had sarcoid optic neuropathy. The underlying 
disease was diagnosed by positive results on 
chest x-ray, gallium scan, or liver or thoracic 
lymph node biopsy; and three women (three 
eyes) (aged 21, 41, and 59 years) had compres- 
sive optic neuropathies, including two with 
tuberculum sellae meningiomas and one witha 
regressed meningioma of pregnancy. 
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Results 





Regan test score results appeared to be unre- 
lated to subject age or sex, as shown by graphic 
analysis and linear regression. Of 35 eyes with 
an optic neuropathy, 17 (49%) had a decrease in 
number of correct responses on the Ishihara 
color plates. 

Twenty-four of the 31 patients had an afferent 
defect. Of the 24 patients with optic neuritis, 18 
(75%) had an afferent defect, five had no affer- 
ent defect (two of these five had previously 
diagnosed bilateral optic neuropathy), and one 
patient had an equivocal afferent defect and 
was omitted from all further analyses. Six of 
seven patients with other optic neuropathies 
had afferent defects. 

The controls and patients were categorized 
four different ways: (1) by the presence vs 
absence of known optic nerve dysfunction; (2) 
by the presence vs absence of an afferent pupil- 
lary defect; (3) by the presence vs absence of a 
color vision defect; and (4) by the presence of 
an afferent defect or a color vision defect vs 
absence of an afferent defect and a color vision 
defect. 

Thirty patients had known optic nerve dys- 
function, 24 had an afferent defect, 25 had an 
afferent defect or a color vision defect, and 13 
had a color vision defect (12 with and one 
without an afferent defect). 

Student t-tests comparing the means of Chart 
A scores, Chart B scores, minimum B scores, 
A-B values, maximum A-B values, and [A-B] 
values for patients with known dysfunction vs 
subjects without dysfunction were significantly 
different in all categories at P < .001 (Tables 2 
and 3). 

For each of the Regan chart values we used 
receiver operator characteristic curves to find 
cutoff points that optimized sensitivity and 
specificity for identifying patient eyes with 
optic neuropathies (Table 4). Chart A scores 
were poor predictors of optic nerve dysfunc- 
tion, as no cutoff points optimized sensitivity 
and specificity at greater than 75%. 

When considering a patient’s Chart B scores 
for both eyes, the eye with the lower Chart B 
score (minimum B) or higher A—B value (maxi- 
mum A-B) may identify the eye with an optic 
neuropathy (sensitivity) or identify the more 
severely affected eye if bilateral dysfunction 


TABLE 2 
REGAN CHART MEAN SCORES* 





NO. ino 


OF A VALUE BVALUE VALUE 
PROGNOSTIC EYES —— — ———— 
FACTORS DEFECT (N = 100) MEAN S.E. MEAN S.E. MEAN S.E. 


Known No 40 10.06 .07 6.60 .1 3.46 .06 
dysfunction Yes 60 9.49 .11 4.75 .27 4.74 .2 

Afferent No 76 9.93 .06 6.31 .10 3.62 .07 
pupillary Yes 24 9.04 21 2.90 39 6.14 .28 
defect 

Afferent No 70 9.94 07 639 .11 3.55 .07 
or color Yes 30 9.19 .18 3.30 37 5:79. 27 
defect 

Color No 83 9.82 07 589 .18 3.93 .13 
defect Yes 17 9.21 .27 3.55 53 5.66 .37 





*P<,001 for all scores by t-test. 


exists. Similarly, the eye with the higher Chart 
B score or lower A-B value may identify the 
eye without an optic neuropathy (specificity). 

Using a cutoff point of 5.25 for minimum 
Chart B scores, 93.3% of patients with diag- 
nosed optic neuropathies and all normal con- 
trols were correctly identified (Table 4). Similar- 
ly, if a cutoff point of 4.0 was used for A-B 
values, the same percentages were correctly 
identified. Thus, minimum Chart B scores or 


TABLE 3 
REGAN CHART MEAN SCORES* 


SSNS 


MAXIMUM 

NO. (A — B) A-B MINIMUM 

OF VALUE VALUE B VALUE 

PROGNOSTIC PATIENTS — ———— —_ 
FACTORS DEFECT (N=50) MEAN S.E. MEAN S.E. MEAN SE. 
Known No 20 0.29 .06 3.61 .06 6.43 .12 
dysfunction Yes 30 2.09 .25 5.78 .27 3.67 .36 
Afferent No 26 0.31 .05 3.78 .12 6.16 .16 


pupillary Yes 24 2.52 .24 6.14 .28 2.90 .39 
defect 

Afferent No 25 0.29 .04 3.69 08 6.26 .14 
or color Yes 25 2.46 24 6.14 .27 2.94 .38 
defect 

Color No 37 0.97 19 4.47 .24 5.21 .31 


defect Yes 13 2.50 .38 6.15 36 2.83 .55 
SE ea a aE aC Bie Ss 


*P<.001 for all scores by t-test. 
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TABLE 4 
SENSITIVITY AND SPECIFICITY 
a S 
PROGNOSTIC CUTOFF SENSITIVITY SPECIFICITY 
FACTORS VALUE POINT (%) (%) 
Known Maximum 4.0 93.3 100.0 
dysfunction A-B 
Minimum B 5.25 93.3 100.0 
Afferent [A — B] 0.875 95.8 96.2 
pupillary 
defect 
Afferent or Maximum 4.375 92.0 100.0 
color vision A-B 
defect Minimum B 5.0 92.0 92.0 
[A — B] 0.875 96.0 100.0 


Oe 


maximum A-B values below 5.25 or above 4.0, 
respectively, were sensitive enough to identify 
93.3% of those patients with dysfunction and 
specific enough to identify all normal controls 
without dysfunction. A cutoff point of 0.875 for 
[A-B] values allowed correct identification of 
95.8% of subjects with an afferent pupillary 
defect and 96.2% of subjects without a defect. 

Measurements of current dysfunction, that 
is, presence of an afferent pupillary defect ora 
color vision defect, correlated well with Regan 
chart values. A minimum Chart B score cutoff 
point of 5.0 identified 92% of patients with an 
afferent or color vision defect and 92% of those 
subjects without either an afferent or color 
vision defect, while a maximum A-B value 
cutoff point of 4.375 correctly identified 92% 
and 100% of the same groups, respectively. A 
cutoff point of 0.875 for [A-B] values was 
sensitive enough to allow detection of 96% of 
subjects with an afferent defect or color vision 
defect and specific enough to detect all subjects 
without either an afferent or color vision de- 
fect. 

As expected, there was a poor correlation 
between Regan chart values and color vision 
testing. No cutoff points optimized sensitivity 
and specificity at greater than 80%. 


a 


Discussion 


ne EE 


Our data indicate that Regan’s low-contrast 
letter charts are able to identify patients with 
dysfunction (sensitivity) as well as normals 
without dysfunction (specificity), with a high 


degree of accuracy. A sensitivity of 93% was 
obtained in identifying patients with known 
optic neuropathies with Chart B scores or A~B 
values. Two patients were not identified by the 
Regan charts: Patient 6 had a Chart B score 
clearly within the normal range, a finding that 
is not readily explainable; and Patient 22 had no 
afferent or color vision defect and thus, by all 
measures, had a resolved optic neuritis. 

Some patients had Chart B scores and A-B 
values in the presumably noninvolved eye that 
were outside of the normal range. Therefore, 
the Regan contrast sensitivity charts may be a 
more sensitive indicator of optic nerve dys- 
function than our other methods of evaluation. 

Visual acuity is measured routinely with 
high-contrast Snellen acuity optotypes, al- 
though visual physiologists have shown that 
this technique allows various forms of visual 
dysfunction to escape detection.** Glauco- 
ma,*!" cataracts,!! various retinal diseases,” 
and optic neuropathies may show decreased 
discrimination of low-contrast objects, while 
the detection of high-contrast optotypes is rela- 
tively spared. 

Several different methods have been devel- 
oped to measure visual contrast sensitivity. 
Sinusoidal grating patterns illuminated on an 
oscilloscope present an alternating pattern of 
light and dark bars of varying contrast and 
frequency to the viewer. This method may be 
financially impractical in the clinical setting 
because of the machinery required. Arden and 
Jacobson" introduced a less expensive method 
of contrast sensitivity testing that relies on the 
patient’s subjective response to slowly exposed 
printed sinusoidal grating patterns. More re- 
cently, a chart of calibrated variable-contrast 
sine-wave gratings, each having a different 
orientation, has been introduced. Regan was 
the first to combine standard Snellen optotypes 
and contrast sensitivity. 

With all methods of contrast sensitivity test- 
ing, high-frequency loss is associated with re- 
fractive errors, cataracts, and macular edema; 
middle-frequency loss suggests glaucoma, cat- 
aracts, and optic neuropathies; and low- 
frequency loss is characteristic of visual cortical 
anomalies. Loss of contrast sensitivity may de- 
pend on the orientation of the grating test 
pattern.” Because of the design of the opto- 
types, the low-contrast letter charts used in this 
study are also orientation sensitive.” 

Color vision assessment is said to be highly 
selective in the detection of optic nerve dys- 
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function.’ However, Wybar,” Griffin and 
Wray,” and Perkin and Rose” have all reported 
that only 50% to 68% of the patients with 
resolved optic neuritis demonstrate color vi- 
sion abnormalities. This is comparable with our 
data, which show only 49% of the affected eyes 
as having abnormal color vision. 

The afferent pupillary defect is one of the few 
objective indicators of unilateral or asymmetric 
optic nerve dysfunction. One major disadvan- 
tage of this test is the necessity for good exami- 
nation techniques to avoid overlooking minor 
defects with subtle neuropathies. Additionally, 
patients with bilateral, symmetric disease will 
not demonstrate an afferent pupillary defect. 

Contrast sensitivity testing has definite ad- 
vantages compared with other testing modali- 
ties. An afferent pupillary defect cannot be 
detected in the presence of bilateral symmetric 
optic nerve disease or in monocular patients. 
The Regan charts demonstrate conduction de- 
fects in individual eyes as well as considering 
the interocular relationship, so that symmetric 
optic neuropathies are readily detectable. 

We believe that the low-contrast letter charts 
are useful in examining all patients with sus- 
pected optic neuropathies because the sensitiv- 
ity and specificity for detection of optic neurop- 
athy are high, the test is inexpensive, the test 
demands a verifiable forced choice by the pa- 
tient (unlike pattern recognition techniques), 
the testing time is short, the test can be admin- 
istered by paramedical personnel, and the op- 
totypes are readily recognizable by the patient 
so that no prolonged explanation or test learn- 
ing is required. 
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Ganglioglioma of the Optic Nerve 


Donald J. Bergin, M.D., Thomas E. Johnson, M.D., William H. Spencer, M.D., 
and Clinton D. McCord, M.D. 


We examined a 15-year-old boy who had a 
ganglioglioma involving the left optic nerve, 
which caused proptosis, decreased vision, and 
optic atrophy. Computed tomography demon- 
strated an intraconal mass along the course of 
the orbital portion of the optic nerve. The only 
evidence of systemic neurofibromatosis was 
axillary freckling. The patient underwent a 
combined medial and lateral orbitotomy and 
excision of the tumor. Histologic examination 
demonstrated a mass composed of neurons and 
glial cells characteristic of ganglioglioma. 
After a one-year follow-up period, we have 
found no evidence of recurrence. 


GANGLIOGLIOMAS are rare, central nervous 
system tumors composed of a mixture of ma- 
ture ganglion cells and glial cell elements. We 
are aware of only one case in which this tumor 
involved the orbital portion of the optic nerve.’ 
We studied a case involving the optic nerve ina 
patient who might have neurofibromatosis. 





Case Report 





A 15-year-old boy had proptosis and de- 
creased vision in his left eye. While washing 
his face and covering the right eye, he discov- 
ered he was blind in the left eye. Upon exami- 
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nation, visual acuity was R.E.: 20/20 and L.E.: 
light perception. There was a left afferent pu- 
pillary defect and left optic nerve atrophy. 
Exophthalmometry disclosed 7 mm of axial 
proptosis of the left eye. Results of a general 
physical examination were unremarkable ex- 
cept for axillary freckling. No other signs of 
neurofibromatosis were present, and there was 
no family history of neurofibromatosis. Com- 
puted tomography of the left orbit demonstrat- 
ed a large retrobulbar mass, which filled the 
muscle cone and caused proptosis and flatten- 
ing of the posterior aspect of the globe (Fig. 1). 
The computed tomographic scan showed no 
evidence of intracranial extension or bone ero- 
sion. We made a clinical diagnosis of optic 
nerve glioma. Because of the patient’s marked 
proptosis and poor visual acuity, the optic 
nerve tumor was removed through a combined 
medial and lateral orbitotomy (Fig. 2). One year 
later, the palpebral fissures were symmetrical, 
and he had full extraocular muscle movements. 





Fig. 1 (Bergin and associates). Axial computed 
tomography of the orbits showing a large intraconal 
mass indenting the globe. 
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Fig. 2 (Bergin and associates). Intraoperative pho- 
tograph showing suture inserted through medial 
rectus muscle insertion to retract globe laterally. 
Arrow depicts large optic nerve tumor. 


Repeat orbital computed tomography showed 
no evidence of recurrent tumor. 

Gross examination of the specimen showed 
an encapsulated, ovoid mass, which measured 
3.0 x 1.8 x 1.5 cm. The capsule was light gray, 
thin, and had prominent vascular markings. 
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The mass was cut both longitudinally and in 
cross section. The cut surface had a brown- 
gray, homogenous appearance. 

Microscopic examination demonstrated seg- 
ments of optic nerve cut in cross section and 
longitudinally. The normal nerve tissue had 
been largely replaced by tumor, which was 
composed of a mixture of proliferating pilocytic 
astrocytes and large ganglion cells (Fig. 3). The 
latter stained positive for intracytoplasmic 
Nissl substance (Fig. 3). Many degenerating 
ganglion cells were also observed. Several gan- 
glion cells exhibited eccentric nuclei with 
prominent nucleoli (Fig. 4). Axons were out- 
lined in Bodian-stained sections (Fig. 5). Some 
areas of the tumor were predominantly com- 
posed of fibrillary astrocytes with few ganglion 
cells. An immunoperoxidase stain for glial fi- 
brillary acidic protein was positive in the astro- 
cytic areas. No mitotic figures or neuroblastic 
elements were seen. The meninges were mark- 
edly thickened and contained a few psammoma 
bodies. Tumor cells were seen at the posterior 
cut end of the specimen. 


Discussion 


Ganglion cell tumors occur more commonly 
in the peripheral than in the central nervous 
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Fig. 3 (Bergin and associ- 
ates). Main figure, Normal 
architecture of optic nerve is 
replaced by a mixture of pro- 
liferating pilocytic astrocytes 
and large ganglion cells (he- 
matoxylin and eosin, X64). 
Left inset, Large ganglion 
cells (hematoxylin, X 160). 
Right inset, Intracytoplasmic 
Nissl substance in ganglion 
cell (cresyl violet, X 160). 
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Fig. 4 (Bergin and associates). Section of optic 
nerve tumor exhibits ganglion cells (closed arrow) in 
addition to fibrillary astrocytes (open arrows) (hema- 
toxylin and eosin, x 60). 


system. They contain nerve cells in various 
stages of differentiation as well as connective 
tissue elements. In the peripheral nervous sys- 
tem, the latter are Schwann cells, whereas in 
the central nervous system, they are primarily 
astrocytic glial cell elements.* Ganglion cell 
tumors have been subclassified as either 
gangliogliomas or ganglioneuromas, according 
to their major component cells. Gangliogli- 
omas, a term coined by Courville? in 1930, in 
the central nervous system consist of a mixture 
of ganglion cells usually dominated by neoplas- 
tic astrocytic cells. Ganglioneuromas of the 
central nervous system also contain ganglion 
cells, but the neuronal component overshad- 
ows the minimal glial component. In the pe- 
ripheral nervous system, ganglioneuromas 
usually originate in autonomic nervous system 
ganglions.* The prevalence of the two cell com- 
ponents of gangliogliomas vary greatly from 
case to case and even within the same lesion, 
and make it difficult to distinguish gangliogli- 
omas from ganglioneuromas. 

The microscopic appearance of gangliogli- 
oma varies according to the extent to which 
neuronal and glial cell components are present. 
The ganglion cells are randomly oriented and 
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(hematoxylin and eosin, x160). Right, Axons of 
ganglion cells (Bodian, x 160). 
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may vary in size. These cells may be binu- 
cleated, and their nuclei may be eccentrically 
located in the cytoplasm. The nuclei are usually 
vesiculated and contain prominent nucleoli. 
These nuclear characteristics may also be seen 
in reactive hyperplastic or neoplastic astro- 
cytes. The identification of Nissl substance 
(cresyl violet stain) aids in this differentiation. 
Also useful are Bielschowsky’s method for 
staining neurofibrils and Bodian’s stain for 
axons. 

The glial cell component of gangliogliomas 
usually consists of proliferating fibrillary astro- 
cytes. Mitotic figures are rarely seen and the 
cytologic features of these cells are almost al- 
ways benign.” Malignant transformation rarely 
occurs.” 

Gangliogliomas of the central nervous sys- 
tem occur most frequently in children and 
young adults, and 60% of the patients are 
under 30 years of age.* The most common sites 
of occurrence are the floor of the third ventricle 
and the hypothalamus. These tumors are 
small, firm, and well circumscribed; they are 
extremely slow growing and cause symptoms 
compatible with their slow growth in the ven- 
tricle and hypothalamus. 

One other ganglioglioma involving only the 
orbital portion of the optic nerve has been 
reported. Gritzman, Snyckers, and Proctor’ de- 
scribed a 2-year-old boy who had strabismus 
and blindness of the left eye. Computed tomog- 
raphy demonstrated diffuse thickening of the 
orbital portion of the optic nerve, which was 
excised. Pathologic findings included fibrillary 
astrocytes as well as ganglion cells. No mention 
was made of long-term follow-up. 

Cogan, Poppen, and Hicks? described a 10- 
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year-old girl who had a ganglioneuroma in- 
volving the right intracranial optic nerve as 
well as the chiasm. She had progressive loss of 
vision and was treated with excisional biopsy 
of part of the right optic nerve and with postop- 
erative radiation. Histologic examination 
showed typical ganglion cells, mature glial 
cells, and a connective tissue and reticular 
matrix. There was no recurrence noted after 
four years. 

The pathogenesis of optic nerve ganglion- 
cell-containing tumors is unclear. Since the 
optic nerve contains no sympathetic ganglia or 
neuronal cell bodies, the ganglioglioma may 
represent a neoplastic proliferation of ectopic 
neural tissue. Cogan, Poppen, and Hicks? pos- 
tulated that the growth could have arisen aber- 
rantly during early development from auto- 
nomic nerves or ganglia along the intracranial 
vessels. Other theories of the pathogenesis of 
ganglioglioma of the optic nerve include deri- 
vation from more primitive neuroblastic forms, 
since normal adult neurons do not exhibit pro- 
liferative capacity.! Dhermy and associates’ re- 
ported a ganglioneuroblastoma of the orbit 
within neurofibromatous tissue. This tumor 
contained a mixture of cells, ranging from 
primitive neuroblasts to well-differentiated 
ganglion cells. 

Our patient had axillary freckling, which has 
been described as an early sign of neurofibro- 
matosis.' He has not developed other signs of 
neurofibromatosis in the one year since his 
orbital surgery. Neurofibromatosis was not 
mentioned as an associated finding in either of 
the previously reported cases of optic nerve 
ganglion-cell-containing tumors; however, the 
relationship of optic nerve glioma and neurofi- 
bromatosis is well known.” 

We expect a favorable prognosis for our pa- 
tient. Typically, benign central nervous system 
gangliogliomas have the same slow growth 
characteristics of pilocytic astrocytomas. When 
astrocytomas are limited to the orbit, the prog- 
nosis for life is excellent.” Metastatic spread of 
malignant gangliogliomas within the central 
nervous system is rare.* Neurofibromatosis 
may have a protective influence on survival of 
patients with gliomas of the anterior visual 


pathway." In our case, surgery was undertak- 
en to control proptosis in the patient’s blind 
eye, as recommended by Hoyt and Bagh- 
dassarian” for treatment of optic nerve gliomas 
in children. 





References 





1. Gritzman, M. C. D., Snyckers, F. D., and Proc- 
tor, N. S.: Ganglioglioma of the optic nerve. A case 
report. S. Afr. Med. J. 63:863, 1983. 

2. Rubinstein, L. J.: Tumors of the Central Nerv- 
ous System, 2nd Series, Fascicle 6. Armed Forces 
Institute of Pathology, 1972. 

3. Courville, C. B.: Ganglioglioma, tumor of the 
central nervous system. Review of the literature and 
report of two cases. Arch. Neurol. 24:439, 1930. 

4. Harkin, J. C., and Reed, R. J.: Tumors of the 
Peripheral Nervous System, 2nd Series, Fascicle 3. 
Armed Forces Institute of Pathology, 1969. 

5. Cogan, D. G., Poppen, J. L., and Hicks, S. P.: 
Ganglioneuroma of chiasm and optic nerves. Arch. 
Ophthalmol. 65:481, 1961. 

6. Dhermy, P., Sekkat, A., Moussaoui, M., Bellak- 
hdar, N., Haye, C., and Charlot, J. C.: Ganglione- 
uroblastome de l'orbite (abstracted in English). J. Fr. 
Ophtalmol. 8:139, 1985. 

7. Crowe, F. W.: Axillary freckling as a diagnostic 
aid in neurofibromatosis. Ann. Intern. Med. 61:1142, 
1964. 

8. Marshall, D.: Glioma of the optic nerve as a 
manifestation of Von Recklinghausen’s disease. 
Trans. Am. Ophthalmol. Soc. 51:117, 1953. 

9. Stern, J., Jakobiec, F. A., and Housepian, 
E. M.: The architecture of optic nerve gliomas with 
and without neurofibromatosis. Arch. Ophthalmol. 
98:505, 1980. 

10. Yanoff, M., Davis, R. L., and Zimmerman, 
L. E.: Juvenile pilocytic astrocytoma (“glioma”) of 
the optic nerve. Clinicopathologic study of sixty- 
three cases. In Jakobiec, F. A. (ed.): Ocular and 
Adnexal Tumors. Birmingham, Aesculapius Publish- 
ing Company, 1978, pp. 685-707. 

11, Rus, |. Ax, Younge, B. R., Campbell, R. J., 
and MacCarty, C. S.: Optic glioma. Long-term 
follow-up of 85 histopathologically verified cases. 
Ophthalmology 89:1213, 1982. 

12. Hoyt, W. F., and Baghdassarian, S. A.: Optic 
glioma of childhood. Natural history and rationale 
for conservative management. Br. J. Ophthalmol. 
53:793, 1969. 





A Double-Masked Comparison of Carteolol and Timolol in 


Ocular Hypertension 





Barrett Scoville, M.D., Brigitte Mueller, B. G. White, Ph.D; 
and Gunter K. Krieglstein, M.D. 


We performed a double-masked study in 
which 98 patients with ocular hypertension 
who had been previously treated with timolol 
received either timolol 0.25% or carteolol 1%, 
a beta-blocker with intrinsic sympathomimet- 
ic activity. The drugs were administered topi- 
cally twice daily for one month after a one- 
week washout period. Intraocular pressure 
was measured at baseline and after one and 
four weeks of treatment. The appearance of 
the fundus, external eye, visual fields, tear 
secretion, blood pressure, and pulse were re- 
corded. Adverse symptoms were elicited using 
a menu-type questionnaire and an overall 
judgment of therapy was recorded. Carteolol 
was as effective as timolol in reducing intraoc- 
ular pressure. There were significantly fewer 
patients reporting adverse events overall (P = 
019), and eye irritation specifically (P = .02), 
in the group treated with carteolol. 


BETA-BLOCKERS are differentiated based on 
their selectivity, presence of partial agonist or 
intrinsic sympathomimetic activity, alpha- 
adrenergic blocking activity, potency, 
membrane-stabilizing activity, and pharmaco- 
kinetic characteristics.! The effects of particular 
properties must be demonstrated in controlled 
clinical trials. The standard by which ophthal- 
mic beta-blockers are judged is timolol maleate. 
In addition to a beta-blocker’s efficacy in de- 
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creasing intraocular pressure, other areas of 
clinical interest include potential for systemic 
effects, particularly pulmonary and cardiovas- 
cular effects, as well as effects on visual field 
and local tolerance. 

Carteolol is a long-acting, nonselective beta- 
adrenergic blocking agent with intrinsic sym- 
pathomimetic activity. It was originally devel- 
oped as a systemic agent for the treatment of 
hypertension and cardiovascular disease. Vol- 
unteer and pilot studies in patients with glau- 
coma demonstrated the ocular hypotensive ef- 
fects of carteolol, with efficacy and duration of 
action approximately equal to that of timolol.” 
A double-masked, multicenter trial comparing 
carteolol and timolol in Japanese patients with 
ocular hypertension confirmed equivalent effi- 
cacy and less local discomfort or symptoms of 
irritation in the group treated with carteolol.” 
Carteolol also caused less ocular irritation than 
timolol in a double-masked study in 36 Europe- 
an volunteers.” We undertook this study to 
confirm the efficacy of carteolol as compared to 
timolol and examine tolerance levels in a Euro- 
pean patient population. 





Subjects and Methods 





Patients were enrolled in this study from the 
outpatient practices of 11 ophthalmologists in 
the Frankfurt-Wuerzburg area of West Germa- 
ny. The study group was supervised by one of 
us (G.K.K.). All patients had ocular hyperten- 
sion with or without visual field defects and 
were either newly diagnosed and untreated or 
were being treated with timolol alone. Intraoc- 
ular pressure of patients not yet treated was at 
least 22 mm Hg on two occasions separated by 
one week. The intraocular pressure of patients 
receiving timolol was between 16 and 24 mm 
Hg, both during treatment and after a one- 
week washout period. Patients were excluded 
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who were receiving antiglaucoma medications 
other than timolol, who had received any sys- 
temic beta-blocker during the previous month, 
or who were receiving tricyclic antidepressants 
or monoamine oxidase inhibitors. Patients were 
excluded who had asthma or recurrent respira- 
tory illness, second- or third-degree heart 
block, previous myocardial infarct, heart fail- 
ure, resting pulse rate less than 55 or more than 
90 beats/minute, peripheral vascular disease, 
ocular infections, recent corneal trauma, or 
intraocular surgery within the last six months. 
Patients with secondary or closed-angle glau- 
coma were excluded, as well as those with 
contact or intraocular lenses, diabetic or pro- 
gressive retinopathy, or well-defined cataracts. 

All patients meeting the eligibility criteria 
gave informed consent. The study protocol was 
approved by an ethical review committee 
formed in accord with United States’ regula- 
tions governing institutional review boards. 
Background information on each patient was 
recorded, including general health status and 
duration of ocular hypertension. 

Intraocular pressure was recorded by appla- 
nation tonometry, twice on each eye, ina fixed 
sequence. Examinations were made of the cor- 
nea, and its staining characteristics, and of the 
conjunctiva, eyelids, optic disk, cup-to-disk 
ratio, pupil diameter at 31.5 asb illumination, 
and visual fields, using a Goldmann perimeter. 
Schirmer testing was performed on an unanes- 
thetized, open eye, and the results were re- 
corded at five minutes. Glaucomatous damage 
was assessed using the stages cited by 
Aulhorn® and then reevaluated by one of us 
(G.K.K.) in a masked fashion. Blood pressure 
and pulse were recorded. Adverse events were 
systematically elicited using a short menu-type 
questionnaire, requiring responses as to the 
presence of headache, eye pain, tiredness, and 
blurred vision. Investigators and patients re- 
corded an overall evaluation of therapy, using 
the categories “good,” “medium,” or “bad.” 
The evaluations were global judgments; the 
categories were not further defined. 

Observations other than perimetry and 
Schirmer tests were made four times: at the 
initial screening, after the one-week washout 
period (the beginning of treatment), and one 
and four weeks after initiation of treatment. 
Perimetry and Schirmer tests were performed 
before and at the end of treatment. Intraocular 
pressure was generally measured at the same 
time of day for each patient, 12 or more hours 
after the last instillation of medication. Wash- 


out of prior medication was limited to one week 
so as to avoid any psychological effects relating 
to a longer period without treatment. We be- 
lieved that results five weeks later (after a 
one-week washout period and four weeks of 
treatment) would reflect the investigational 
treatment, not the medication given before the 
washout period. Studies using a one-week 
washout period before a one-month treatment 
period have been used elsewhere in compara- 
tive trials of ophthalmic beta-blocking agents.’ 

Patients randomly received either timolol 
0.25% or carteolol 1%, both of which were 
packaged in dropper containers identical to 
those in which timolol is marketed in West 
Germany. These two concentrations were 
found equally effective in a previous study.’ 
Timolol 0.25% was selected because it is the 
concentration most commonly used in ophthal- 
mic practice in West Germany. Bottles were 
labeled with masked, tear-off labels, which 
were all collected intact at the end of the trial. 
The assignment of the two test drugs was 
performed independently for each outpatient 
practice and for patients who were previously 
untreated to insure that each patient group 
would be balanced with respect to study loca- 
tions and previous treatment. Patients were 
instructed to instill one drop of the test drug in 
each eye twice daily, and were required to 
demonstrate the correct procedure to the inves- 
tigator at the beginning of the study. 

Investigators met for group discussion and 
training before and during the study. 

All data were entered into a database for 
analysis by two independent operators, with 
original documents retained for potential veri- 
fication. In analyzing the values for intraocular 
pressure, means were examined separately for 
right and left eyes and for pooled values. Anal- 
ysis of covariance was used to assess changes 
between groups adjusted for baseline intraocu- 
lar pressure. Paired t-tests with corresponding 
confidence interval calculations were used to 
estimate the magnitude and direction of change 
in intraocular pressure after initiation of treat- 
ment. Within-group comparisons over time 
were assessed by t-tests. The incidences of 
overall side effects in the two groups were 
contrasted using chi-square tests; the inci- 
dences of specific side effects were contrasted 
using Fisher’s exact test. Blood pressure and 
pulse measurements were compared using 
both t-tests and Wilcoxon signed-rank tests on 
original and log-transformed data. Global ther- 
apy evaluations were compared using Fisher's 
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exact test. Pupil diameters and Schirmer test 
results were compared using both t-tests and 
Wilcoxon signed-rank tests. A two-sided P 
value of P = .05 was considered statistically 
significant. 

Data were excluded from analysis if the pa- 
tient failed to meet the pretreatment intraocu- 
lar pressure level criteria, was examined one 
week or more after the day called for in the 
protocol, or had received treatment with a 
beta-blocker other than timolol before the 
study. 


Results 


Of the 129 patients recruited for the study, 
data from 116 were used in the analysis (13 
patients were excluded from the study). Of 
these 116 patients, 98 had previously received 
timolol and 18 had received no treatment for 
their ocular hypertension. The group of un- 
treated patients was considered too small for 
statistical comparison. One patient from the 
timolol group dropped out of the study with 
complaints seemingly unrelated to treatment 
(night sweats, nocturia, belching, coated 
tongue). Therefore, our analysis was based on 
97 patients who had previously received 
timolol. Of these 97 patients, 50 received 
carteolol 1% and 47 received timolol 0.25%. 

Of the 12,994 items of data called for by the 
protocol for patients suitable for analysis, 
12,661 (97.4%) were collected. 

The two groups of patients were similar with 
respect to sex, age, weight, height, intraocular 
pressure, and concomitant medication. Mean 
duration of ocular hypertension was 4.1 years 
in the timolol-treated group and five years in 
the carteolol-treated group. The groups dif- 
fered significantly only with respect to respons- 
es to a nonspecific question on general health 
status: 12 timolol patients and two carteolol 
patients were considered by their physicians to 
have impaired general health. 

After the washout period, patients in both 
groups experienced a marked increase in intra- 
ocular pressure (Fig. 1). After one week of 
therapy, both groups experienced a marked 
and statistically significant decrease in intraoc- 
ular pressure (P = .0001 for each group). This 
decrease was maintained throughout the study 
period. The group mean intraocular pressures 
at the end of the study were 19.86 mm Hg and 
19.73 mm Hg for the carteolol and timolol 
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Fig. 1 (Scoville and associates). Effects of carteolol 
1% and timolol 0.25% on intraocular pressure in 
patients with previous timolol treatment for ocular 
hypertension. Treatment began at week 0 after a 
one-week washout period. Group means are derived 
from individual means of four readings of intraocular 
pressure per patient at each visit. Vertical bars repre- 
sent standard deviations. 


groups, respectively. Analysis of covariance 
with the baseline intraocular pressure used for 
adjustment showed no statistically significant 
differences between the two drugs with respect 
to effects on intraocular pressure (P = .92). The 
mean change in intraocular pressure from base- 
line to week 4 of investigational treatment was 
-0.156 mm Hg for the carteolol group and 
+0.293 mm Hg for the timolol group. This was 
not a statistically significant difference (P = 
0.33). The 95% confidence interval for the dif- 
ference in mean change between the two 
groups was —0.474 to +1.375 mm Hg. 

Perimetry disclosed no differences between 
the two patient groups in visual field defects 
before or after treatment. 

Global evaluations of therapy by the investi- 
gators and patients yielded judgments of 
“good,” “medium,” or “bad.” Investigators 
evaluated therapy as “good” in 40 of 49 pa- 
tients receiving carteolol at one week and 39 of 
50 patients at four weeks. Investigators judged 
treatment “good” in the timolol group for 30 of 
47 patients at one week and 26 of 46 after four 
weeks. The difference between groups was sig- 
nificant after four weeks of treatment (P = .07 
at one week and P = .03 at four weeks). The 
patients gave global evaluations favoring 
carteolol, but the difference did not achieve 
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statistical significance (P = .07 at one week and 
P =.32 at four weeks). 

Patients reported adverse events or poten- 
tially drug-related symptoms after treatment 41 
times in the carteolol group and 95 times in the 
timolol group; this difference was statistically 
significant (P < .001). The number of patients 
reporting adverse events was also significantly 
different between the two groups. Eleven of 50 
patients at one week in the carteolol group 
compared to 24 of 47 patients in the timolol 
group (P = .03), and 13 of 50 patients at four 
weeks in the carteolol group compared to 23 of 
47 patients in the timolol group (P = .019) 
reported adverse effects (Fig. 2). Of the four 
types of symptoms specifically asked about at 
each visit (eye pain, blurred vision, headache, 
and tiredness), responses to the question on 
eye pain showed a statistically significant dif- 
ference between treatment groups. There were 
five reports of eye pain during treatment in the 
carteolol group and 17 reports in the timolol 
group (P = .02 at four weeks) (Fig. 3). There 
were fewer reports of headache and tiredness 
from patients in the carteolol group than from 
patients in the timolol group. However, the 
differences between the groups did not achieve 
statistical significance for headache, tiredness, 
or blurred vision. 

Systolic and diastolic blood pressure as well 
as pulse rate did not differ significantly be- 
tween the two treatment groups at any inter- 
val. 

There were no differences between the 
groups noted during examination of the exter- 
nal eye (cornea, conjunctivae, eyelids), in pupil 


[C] Carteolol (n = 50) 
Timolol (n = 47) 


NUMBER OF PATIENTS 


0 1 4 
WEEK 


Fig. 2 (Scoville and associates). Numbers of pa- 
tients reporting symptoms and adverse events after 
receiving carteolol 1% and timolol 0.25%. 
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Fig. 3 (Scoville and associates). Numbers of pa- 
tients reporting eye pain or discomfort after receiv- 
ing carteolol 1% and timolol 0.25%. 


diameter, or in the appearance of the optic 
disk. The cup-to-disk ratio of the two groups 
did not differ. Schirmer test results did not 
demonstrate any difference in tear secretion 
between the two treatment groups. 


Discussion 


Timolol maleate was the first widely used 
ophthalmic beta-blocking agent. Its efficacy 
and safety are well established, and it serves as 
the benchmark against which newer agents are 
measured. Other beta-blockers have been 
found at times to be less effective and more 
uncomfortable than timolol.’’ Eye discomfort 
or stinging have been reported to be frequent 
with some newer beta-blockers,®’ although 
conflicting results have been reported.” 

The results of our study show that twice- 
daily carteolol 1% is as effective as twice-daily 
timolol 0.25% in lowering intraocular pressure 
over a four-week treatment period. The inclu- 
sion criteria suggest that this study was not 
biased against timolol, since patients success- 
fully treated with timolol were used. Use of 
carteolol was associated with significantly 
fewer reports of eye pain or discomfort than 
timolol. Investigators gave a global evaluation 
of good significantly more often under double- 
masked conditions to the effects of treatment in 
the patients receiving carteolol than in the 
patients receiving timolol. This difference in 
subjective overall judgments is concordant 
with the difference in reports of adverse 
events. 
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There was no difference in cardiovascular 
effects, although carteolol has previously been 
shown to induce less bradycardia than timolol.? 
However, all patients in the present study had 
normal pulse rates, unlike those in the previ- 
ous study.’ Patients selected for this study were 
ambulatory and had achieved fairly good con- 
trol of intraocular pressure on previous timolol 
therapy. Thus, they may be considered to suf- 
fer from mild to moderate, or nonrefractory, 
ocular hypertension, with or without visual 
field defects. This group was selected to be a 
relatively homogeneous and potentially com- 
pliant group. The patients also represent typi- 
cal, uncomplicated cases of ocular hyperten- 
sion and glaucoma commonly seen in the 
outpatient practice of ophthalmology. 
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OPHTHALMIC MINIATURE 

The table I write on I say exists, that is, I see and feel it; and if I were out 
of my study I should say it existed—meaning thereby that if I was in my 
study I might perceive it, or that some other spirit actually does perceive it. 
There was an odour, that is, it was smelt; there was a sound, that is, it was 
heard; a colour or figure, and it was perceived by sight or touch. This is all 
that I can understand by these and the like expressions. For as to what is 
said of the absolute existence of unthinking things without any relation to 
their being perceived, that to me is perfectly unintelligible. Their esse is 
percipi, nor is it possible they should have any existence out of the minds or 


thinking things which perceive them. 


George Berkeley, A Treatise Concerning the Principles of Human Knowledge 


London, J. Tanson, 1710 





Sustained Reduction of Intraocular Pressure in Humans 
With the Calcium Channel Blocker Verapamil 





Mark B. Abelson, M.D., C. Mitchell Gilbert, M.D., and Lisa M. Smith, B.S. 


We investigated the effect of the calcium 
channel blocker verapamil on intraocular pres- 
sure in human volunteers. In the initial trial, 
15 subjects with untreated ocular hyperten- 
sion were tested. After a baseline measure- 
ment was obtained with applanation tonome- 
try, a 40-pl drop of verapamil, 1.25 mg/ml, was 
instilled in one eye. After 30 minutes, a second 
reading was taken. In a subsequent trial of 12 
untreated ocular hypertensive subjects, the 
duration of action was determined using the 
same dose and method of delivery. Results 
showed that verapamil elicited a mean + 
S.E.M. change in intraocular pressure of —3.8 
+ 0.900 mm Hg in the treated eye, and —1.6 + 
0.400 mm Hg in the untreated eye. This reduc- 
tion was statistically different in both eyes 
(treated eye, P = .0007; untreated eye, P = 
-005). This decrease in intraocular pressure 
remained statistically significant when com- 
pared to predrug baseline values for up to ten 
hours. 


VERAPAMIL was noted to have a minimal but 
consistent ocular hypotensive activity in nor- 
mal subjects during routine screening of com- 
pounds for a potential mast cell stabilizing 
activity. The ability of calcium channel blockers 
to modulate vasculature and other smooth 
muscles’ led us to investigate further this effect 
on intraocular pressure. 

Intraocular pressure is maintained as a 
steady state between aqueous humor formation 
and aqueous humor outflow. Aqueous humor 
function has two components that are poten- 
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tially affected by calcium inhibition: a hydro- 
static component from arterial blood pressure 
and ciliary body tissue pressure, and an osmot- 
ic pressure induced by the active secretion of 
sodium, calcium, and other ions by the ciliary 
epithelium.” In addition to these factors, the 
outflow of aqueous humor influenced by epi- 
scleral venous pressure’ may be directly affect- 
ed by calcium inhibition. 

Previous studies had shown that oral admin- 
istration of nitrendipine to humans caused 
some ocular hypotensive activity, which was 
attributed to its vascular effects.® Conversely, 
in rabbits and humans, topical administration 
of various calcium channel blockers was found 
to increase intraocular pressure.‘ 

Because of the diversity of responses found 
when screening agents for a potential ocular 
hypotensive effect, it is essential to develop 
sequentially the spectrum of a drug’s effects. 
First, an agent's activity in animals, regarding 
both safety and efficacy, should be evaluated. 
However, because species specificity is com- 
monly observed with ocular hypotensive 
agents, research should be continued in hu- 
mans after ocular safety has been assured. 

Testing in normal human volunteers, by both 
oral and topical administration, can uncover a 
therapeutic effect, yet evaluating a drug in the 
population in which it would be used is still the 
most accurate method of pharmacologic 
screening. Particularly with ocular hyperten- 
sion, the physiologic disturbance which is re- 
sponsible, and which remains ill defined, may 
need to be present in order for the agent to act 
upon it. 

The objective of this study was to determine 
if topical administration of the calcium channel 
blocker verapamil had an effect on intraocular 
pressure in ocular hypertensive humans, and, 
if so, to determine the duration of this effect. 
Since the activity of a potential ocular hypoten- 
sive agent is often overlooked because of the 
diurnal variation of intraocular pressure, we 
compared the effects of verapamil both to the 
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predrug baseline pressures and to a natural 
diurnal curve of intraocular pressure identified 
previously for each subject. 


Se Sake Se OT ee 
Subjects and Methods 
SESE Ee SALAS Pp ae 


Verapamil was formulated from a 2.5-mg/ml 
intravenous solution by diluting it 1:1 with 
phosphate buffered saline, and adjusting the 
pH to 7.0. The final concentration was 1.25 
mg/ml. This formulation was first tested in 
rabbit eyes for ocular safety. No ill effects were 
observed. 

Phase 1—Fifteen volunteers in good health 
(nine women and six men with a mean + 
S.E.M. age of 59 + 18 years) who were not 
receiving any ocular medication participated in 
the first phase of this study. Informed consent 
was obtained. Ocular hypertension had been 
diagnosed in all subjects, but no subject re- 
quired antiglaucoma medication. No other 
ophthalmic disorders were diagnosed in these 
subjects. 

Five minutes after a baseline measurement 
was taken by applanation tonometry, a 40-pl 
drop of verapamil was instilled randomly in 
one eye and phosphate buffered saline in the 
contralateral eye. After 30 minutes, a second 
reading was taken. Blood pressure and pulse 
were monitored before and after verapamil ad- 
ministration in order to determine if this calci- 
um channel blocker had any cardiovascular 
side effects. The subjects described the level of 
comfort upon instillation and during the test 
period, and any other notable subjective ef- 
fects. 

Phase 2—Twelve ocular hypertensive sub- 
jects (nine women and three men with a mean 
+ S.E.M. age of 61 + 17 years) volunteered for 
the second phase of the study, in which the 
duration of verapamil’s effects was investigat- 
ed. Informed consent was obtained. Before the 
administration of verapamil, natural diurnal 
curves were defined for each subject individu- 
ally by measuring their intraocular pressure 
every two hours for 12 hours. On the test day, 
after a baseline measurement was recorded, a 
40-1 drop of the 1.25-mg/ml solution of verap- 
amil was instilled randomly in one eye and 
phosphate buffered saline in the contralateral 
eye. Pressures were then measured every two 
hours for ten hours. 

All subject information was recorded on 


standard data forms and entered into a compu- 
terized database for analysis. 


ee Se S ieee lal a a 
Results 
ee ee AG a ee S 


Phase 1—The mean + S.E.M. baseline pres- 
sure was 24.6 + 0.900 mm Hg in the treated eye 
and 23.0 + 0.900 mm Hg in the untreated eye. 
After 30 minutes, 14 of the 15 subjects showed a 
reduced pressure in the verapamil-treated eye, 
and 11 of the 15 subjects showed a reduced 
pressure in the untreated eye. Mean intraocu- 
lar pressure was 20.8 + 1.10 mm Hg in the 
treated eye and 21.4 + 1.10 mm Hg in the 
untreated eye (Fig. 1). 

By both parametric (paired two-tailed t-test) 
and nonparametric (two-tailed paired sign rank 
test) analysis, the mean change from baseline 
to 30 minutes after verapamil was statistically 
significant (t-test: treated eye, P = .0007 and 
untreated eye, P = .005; sign rank test: both 
eyes, P <01). 

None of the subjects showed any ocular side 
effects or change in blood pressure or pulse 
after the instillation of verapamil. 

Phase 2—When the duration of verapamil’s 
effect was investigated in 12 volunteers, a sta- 
tistically significant reduction (P < .05) in intra- 
ocular pressure was noted at two, four, SIX, 
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Fig. 1 (Abelson, Gilbert, and Smith). The mean + 
S.E.M. intraocular pressure (IOP) measured in 15 
ocular hypertensive subjects before and after unilat- 
eral topical administration of verapamil, 1.25 mg/ml. 
Asterisk, P = .0007 for the treated eye, and P = .005 
for the untreated eye by a two-tailed paired t-test, or 
P < .01 for either eye by a two-tailed paired sign rank 
test. 
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Fig. 2 (Abelson, Gilbert, and Smith). The mean + 
S.E.M. change over time in intraocular pressure 
(IOP) from predrug baseline values to that measured 
after unilateral topical administration of verapamil, 
1.25 mg/ml, in 12 ocular hypertensive subjects. As- 
terisk, Statistically significant difference from pre- 
drug control pressures (P < .05). 


eight, and ten hours after administration in the 
treated eye (Fig. 2), and at four and six hours 
after administration in the untreated eye. Sta- 
tistical analysis showed that the level of pres- 
sure reduction produced in the treated eye was 
maintained throughout the ten-hour period. 

The diurnal curve of intraocular pressure for 
the treated eye of a selected subject with and 
without verapamil showed that except at the 
eight-hour reading, the curve was consistently 
lower at each time point, and each reading was 
also significantly reduced when compared to 
the baseline pressure (Fig. 3). The change from 
baseline untreated diurnal pressures after uni- 
lateral instillation of verapamil was significant 
at two, four, six, and ten hours (P < .05) (Fig. 
4). 


Discussion 


Calcium channel blockers have been investi- 
gated for use in many disorders other than 
cardiovascular disease. We found that verapa- 
mil elicited a significant reduction in intraocu- 
lar pressure in subjects with ocular hyperten- 
sion. This finding is supported by a previous 
study in which oral administration of 
nitrendipine caused a significant drop in intra- 
ocular pressure.* The mechanism of this effect 
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Fig. 3 (Abelson, Gilbert, and Smith). The baseline 
diurnal variation of intraocular pressure (IOP) mea- 
sured with and without topical administration of 
verapamil, 1.25 mg/ml, in one eye of an untreated 
ocular hypertensive subject. 


was suggested to be the concomitant peripher- 
al vasodilation induced by systemic nitren- 
dipine. In our study, topical verapamil caused 
no cardiovascular changes in subjects, suggest- 
ing that the effect observed was not the result 
of systemic vasodilation. 

These results conflict with those of Beatty 
and associates,* who found a slight increase in 
pressure (1 or 2 mm Hg) in humans who had 
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Fig. 4 (Abelson, Gilbert, and Smith). The change 
(mean + S.E.M.) from baseline untreated diurnal 
pressures measured over a ten-hour time period after 
unilateral topical administration of verapamil, 1.25 
mg/ml, in 12 ocular hypertensive subjects. Asterisk, 
Statistically significant difference from control diur- 
nal pressures measured at the same time on a previ- 
ous day (P <.05). 
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received topical verapamil. However, Beatty 
and associates used 1% and 2% verapamil, a 
ten- and 20-fold increase from the 0.125% con- 
centration we used. Compensatory mecha- 
nisms may be responsible for this biphasic, 
dose-dependent response. 

The most obvious explanation for verapa- 
mil’s ocular hypotensive effect is local arterial 
and venous dilatation. Verapamil inhibits the 
intracellular uptake of calcium by inactivating 
the inner phosphorylation-dependent calcium 
gate of the cellular membrane.’ By blocking the 
inner gate of calcium influx, contraction is in- 
hibited and vasodilation occurs.’ A local reduc- 
tion of blood pressure is known to decrease 
intraocular pressure by decreasing aqueous 
humor inflow.’ 

Other more obscure mechanisms for verapa- 
mil’s effect on intraocular pressure may, how- 
ever, play a role. Gap junctions, possibly regu- 
lated by calcium, exist between nonpigmented 
and pigmented ciliary epithelial cells.* Verapa- 
mil may interfere with these gap junctions, 
altering cellular permeability of the ciliary epi- 
thelium, and thus inhibiting normal aqueous 
humor inflow. 

Verapamil may also alter the cyclic adenosine 
monophosphate content via an effect on calci- 
um in ciliary epithelial cells, thereby affecting 
intraocular pressure through a decrease in 
aqueous humor inflow, as with cholera toxin or 
forskolin, or an increase in outflow facility, as 
with adrenergic agents.’ 

The pharmacologic profile of different calci- 
um channel antagonists is varied, creating the 
need for different classes of these agents based 
on their activity rather than structure.’ While 
only the cardiovascular effects of these a- 
gents have been clearly defined, selective ocu- 
lar hypotensive activity may also exist. This 
theory may be supported by the finding that 
diltiazem, an antagonist in a different class 
from verapamil or nitrendipine, did not low- 
er intraocular pressure in a pilot study of 
ten ocular hypertensive subjects (unpublished 
data). Furthermore, while verapamil and ni- 
trendipine are also in different classes, the 
spectrum of their cardiovascular effects is simi- 
lar to each other.® The major difference be- 
tween diltiazem and these agents is that 
diltiazem does not have a negative inotropic 
effect.” How this cardiovascular effect may re- 
late to an ocular hypotensive effect is un- 
known. 

As with all topical drugs, systemic absorp- 
tion may occur with topical verapamil usage, 


and along with it, side effects associated with 
systemic use. Similar to timolol, which has to 
be used with caution in patients with diseases 
of cardiac depression, the use of verapamil also 
necessitates this precaution. Furthermore, the 
combination of a beta-adrenergic antagonist 
and a calcium channel blocker should be avoid- 
ed because of their additive cardiac depressant 
effects. 

An unexpected finding in this study was the 
bilateral nature of verapamil’s effect when ad- 
ministered to only one eye. It appears that in 
this concentration, and with a lack of systemic 
cardiovascular effects, the contralateral activity 
was not the result of systemic action. However, 
the possibility of a small quantity of the agent 
entering the bloodstream after absorption by 
conjunctival and nasal mucosal blood vessels, a 
route that bypasses hepatic metabolism, cannot 
be ruled out. This has also been reported for 
the ocular hypotensive effect of unilaterally 
instilled beta-adrenergic antagonists.''” This is 
a consistent finding that may also have signifi- 
cance regarding the autonomic nervous sys- 
tem’s role in maintaining bilateral intraocular 
pressure." 
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OPHTHALMIC MINIATURE 


The door opened. 
The door closed. 


The silent, voluble, noisy, frightened, greedy, guilty, venal, wary, 
cunning, wily, stupid, apathetic, uncaring, insane, trembling in agony, 
going deaf, going blind, just born and doomed, screaming for no pain, 
wincing, cowardly, stoic, shabby, shameless, overpowered with modesty, 
hating, tangled, hysterical, smiling, dishonest, thieving, lying, helpless, 
filthy, shambling, racing, young, old, middle-aged, always the eyes, the 
eyes frightened and waiting, dissimulating, begging, secret and naked, the 
stream, the shuffling stream passed into the office, showed their tissues, 
exhibited their sores, voice after voice, face after face, body after body, 
cavity and cavity, lump and hollow, body and soul. 


And then the day ended. 
It was dark. 
The first day was over. 


Morton Thompson, Not As A Stranger 


New York, Charles Scribner’s Sons, 1954, p. 393 





Nuclear Sclerosis After Vitrectomy for Idiopathic 


Epiretinal Membranes 





Serge de Bustros, M.D., John T. Thompson, M.D., Ronald G. Michels, M.D., 
Cheryl Enger, M.S., Thomas A. Rice, M.D., and Bert M. Glaser, M.D. 


We performed a retrospective analysis of 
lens changes occurring after vitrectomy for 
idiopathic epiretinal membranes causing mac- 
ular pucker on 75 consecutive phakic eyes. 
Thirty-five eyes (47%) had appearance or pro- 
gression of nuclear sclerosis. There were no 
changes in anterior subcapsular cataracts and 
three eyes (4%) had minimal changes in poster- 
ior subcapsular cataracts. 

Based on univariate analysis, presence of 
preoperative nuclear sclerosis, length of 
follow-up period, and surgeon were found to 
be associated with the occurrence or progres- 
sion of nuclear sclerosis. Differences between 
surgeons were largely accounted for by the 
difference in proportions with preoperative 
nuclear sclerosis, and differing lengths of 
follow-up. Kaplan-Meier life table analysis 
performed on 53 eyes with examination of 
fellow eyes and longer follow-up showed sig- 
nificantly more nuclear sclerosis in the operat- 
ed on eye when compared to the fellow eye 
(log-rank test, P < .0001). 


NUCLEAR SCLEROTIC lens changes have been 
shown to develop or progress after vitrectomy 
for epiretinal membranes affecting the macula 
(macular pucker).'* Many of these eyes had 
previous or concurrent problems, such as uvei- 
tis, trauma, or a history of retinal detachment. 
Therefore, the association between vitrectomy 
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and later cataract changes is uncertain. To clari- 
fy this association, we analyzed the lens chang- 
es occurring after vitrectomy performed for 
idiopathic epiretinal membranes causing macu- 
lar pucker. These eyes had no associated ocular 
disorders other than posterior vitreous detach- 
ment in some cases. 


Material and Methods 


We reviewed retrospectively the records of 75 
consecutive cases of idiopathic epiretinal mem- 
branes in phakic eyes affecting the macula that 
had been treated by vitrectomy and removal of 
the epiretinal tissue. These patients had no 
history of previous ocular surgery, and no 
known ocular disorder other than macular 
pucker and posterior vitreous detachment in 
some eyes. There were 34 males and 41 fe- 
males. The patients ranged in age from 16 to 81 
years (mean, 63 years; median, 66 years) at the 
time of surgery. The right eye was involved in 
41 patients and the left eye in 34 patients. 
Preoperative visual acuity ranged from 20/50 to 
hand motions at 5 feet. The follow-up interval 
ranged from six months to 65 months (mean, 15 
months; median, 11 months). 

The vitrectomy techniques used to treat these 
patients have been previously reported.’® The 
posterior one half to two thirds of the vitreous 
gel was removed, and the epiretinal membrane 
was then removed with a vitreoretinal pick and 
forceps. The intraocular portion of the opera- 
tion took approximately 15 minutes, and the 
volume of irrigating solution used was usually 
25 to 75 ml. 

Two of us (R.G.M. and T.A.R.) performed all 
of the operations. One of us (T.A.R.) used the 
commercially available BSS Plus infusion solu- 
tion (Alcon); the other (R.G.M.) used a special 
infusion solution prepared by the hospital 
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pharmacy. This infusion solution was similar 
to the glutathione-bicarbonate-Ringer’s solu- 
tion developed by Edelhauser and coworkers,** 
except that it contained 500 mg/dl of glucose. 

For each case, factors related to the preopera- 
tive examination, operative procedure, and 
postoperative examination were tabulated. 
Items recorded from the history and preopera- 
tive examination included age, sex, eye, visual 
acuity, type and severity of lens opacity, intra- 
ocular pressure, and posterior vitreous separa- 
tion. Items recorded from the operative proce- 
dure included the surgeon, type of infusion 
solution used, intraoperative complications, 
and use of intraocular air. Items recorded from 
the postoperative record included postopera- 
tive complications, any additional surgery, 
type and severity of any lens opacity, best 
postoperative visual acuity, final postoperative 
visual acuity, details of the fundus examina- 
tion, and primary cause of any decrease in 
visual acuity occurring postoperatively. 

The lens changes were characterized as to 
location and severity based on biomicroscopy. 
The locations were designated as cortical or 
anterior subcapsular cataract, nuclear sclerosis, 
and posterior subcapsular cataract. The severi- 
ty of lens opacities was graded as none, mild, 
moderate, or severe. 

Preoperative and intraoperative factors were 
examined for possible associations with the 
development or progression of postoperative 
cataract changes. Eyes were divided into two 
groups: those with no lens opacities or minimal 
changes; and those with mild, moderate, or 
severe changes. Categorical factors were ana- 
lyzed using the chi-square test. The Mantel- 
Haenszel test was used to test for the con- 
sistency of associations across subgroups 
(surgeons). Group means were compared with 
Student’s t-test. 

To verify that no bias was introduced by the 
varying lengths of follow-up, the prognostic 
factors were examined for balance between 
those eyes followed up for longer than 11 
months (median) and those followed for a 
shorter period of time. There was no difference 
between these groups with regard to preexist- 
ing nuclear sclerosis, age, sex, or use of intraoc- 
ular air. 

Detailed information was also available on 
the fellow eye in 53 patients. A Kaplan-Meier 
life table was constructed showing the rate of 
lens changes in the operated on eye, and this 
was compared to changes in the fellow eyes 
using the log-rank test. 


TABLE 
FACTORS ASSOCIATED WITH NUCLEAR SCLEROTIC 
LENS CHANGES (UNIVARIATE ANALYSIS) 


NO NUCLEAR NUCLEAR 
SCLEROTIC SCLEROTIC 
LENS LENS 
CHANGES CHANGES 
(N = 40) (N = 35) 
PREOPERATIVE —— — 
FACTOR NO. (%) NO. (%) P VALUE 
No preoperative 
nuclear sclerosis 18 (38) 29 (62) 
Preoperative 
nuclear sclerosis 22 (79) 6 (21) .0007 
Surgeon 
R.G.M. 18 (37) 31 (63) 
T.A.R. 22 (85) 4 (15) .0001 
No air/gas used 34 (52) 31 (48) 
Air/gas used 6 (60) 4 (40) .65 
Results 


Postoperatively, 35 (47%) of the 75 eyes had 
appearance or progression of nuclear sclerosis. 
The amount of nuclear sclerosis was mild in 17 
eyes (23%), moderate in 14 eyes (19%), and 
severe in four eyes (5%). In contrast, there were 
no anterior subcapsular cataract changes, and 
only three eyes (4%) developed posterior sub- 
capsular cataract changes. 

Absent preoperative nuclear sclerosis was 
found to be significantly associated with the 
occurrence or progression of postoperative nu- 
clear sclerosis (P = .0007) (Table). There was no 
difference in age of the patients at time of 
surgery comparing eyes with and without pro- 
gressive nuclear sclerosis (64.2 + 7.2 years vs 
62.8 + 13.7 years, respectively). Intraoperative 
use of air or sulfur hexafluoride gas showed no 
association with later lens changes. The follow- 
up time was significantly longer in the group 
that showed occurrence or progression of post- 
operative nuclear sclerosis (19.5 + 14.9 
months) than in the group that showed no lens 
changes (10.4 + 5.2 months) (P < .001). There 
was also a significant difference between sur- 
geons in the proportion of eyes with postopera- 
tive cataract changes. However, the surgeon 
who had patients with the higher incidence of 
nuclear sclerosis progression (R.G.M.) also had 
patients with a significantly longer follow-up 
period than the other surgeon (17 vs 11 
months) (P =.017). Additionally, the surgeon 
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Figure (de Bustros and associ- 
ates). Kaplan-Meier life table anal- 
ysis showing significant difference 
in the rate of de novo development 
or progression of nuclear sclerosis 
in operated on eyes compared to 
fellow eyes (log-rank test, P < 


n=53 .0001). Of the 53 operated on eyes, 
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risk at 12, 24, and 36 months, re- 
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30 there were 39, 17, and seven eyes 
still at risk at 12, 24, and 36 
20 months, respectively. 
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with patients who had a lower incidence of 
nuclear sclerosis progression (T.A.R.) had a 
significantly higher proportion of patients with 
nuclear sclerosis preoperatively than the other 
surgeon (69% vs 20%, P = .0003). These two 
factors explain, at least partially, the difference 
between the results achieved by the two sur- 
geons. 

Because of the seemingly large difference in 
results between surgeons, the data were strati- 
fied by surgeon, resulting in a borderline sig- 
nificant association between preoperative nu- 
clear sclerosis and the progression of nuclear 
sclerosis (Mantel-Haenszel, P = .056). Howev- 
er, within each subgroup by surgeon, length of 
follow-up remained significantly longer in the 
group that showed lens changes (P < .02). 

Of the 53 patients in whom detailed examina- 
tion of the fellow eyes had been performed and 
long follow-up was available, 38 of the operat- 
ed on eyes (72%) had appearance or progres- 
sion of nuclear sclerosis, compared to nine 
(17%) of the fellow eyes (P < .001). Kaplan- 
Meier life table analysis showed a highly signif- 
icant difference in the rate of de novo develop- 
ment or progression of nuclear sclerosis 
comparing the surgical eye to the fellow eye 


42 48 


(log-rank test, P < .0001) (Figure). By 12 
months postoperatively, with 30 out of the 53 
eyes still at risk, the cumulative incidence of 
nuclear sclerotic changes was 31% (95% confi- 
dence interval: 20% to 46%), compared to 0% in 
the 39 at-risk fellow eyes. By 24 months postop- 
eratively, for the ten operated on eyes at risk 
the cumulative incidence was 72% (95% confi- 
dence interval: 58% to 85%), compared to 15% 
in the 17 fellow eyes (95% confidence interval: 
6% to 36%). Similar life table analyses and 
log-rank tests comparing surgical and fellow 
eyes were performed for each surgeon sepa- 
rately, and showed similar results. The log- 
rank test comparing the cumulative event rates 
found no significant difference between sur- 
geons (P = .35). 

The influence of nuclear sclerosis on postop- 
erative vision was determined by measuring 
visual acuity at different time intervals, by 
examining the macula for recurrence of epireti- 
nal membranes or other abnormalities, and by 
using the potential visual acuity meter. Using 
these methods, nuclear sclerosis was thought 
to be the primary reason causing some further 
deterioration of the final visual acuity in 25 eyes 
(33%). Other factors limiting final visual acuity 
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included residual traction retinal detachment 
involving the macula (one eye), cystoid macu- 
lar edema (ten eyes), other macular edema 
(eight eyes), residual or recurrent epiretinal 
membrane with distortion of the macula (two 
eyes), and drusen or other retinal pigment 
epithelial changes (two eyes). 





Discussion 





Idiopathic epiretinal membranes causing 
macular pucker and impaired vision are a well- 
known acquired clinical condition. These eyes 
usually have no associated ocular disorder 
other than a posterior vitreous detachment in 
some eyes. Vitreous surgery is now used to 
remove the epiretinal membrane in selected 
cases if there is substantial visual loss. 

Most complications of vitrectomy for macular 
pucker, including endophthalmitis, vitreous 
hemorrhage, and retinal tear or detachment, 
are rare. However, later lens opacities are more 
common, and this is almost always nuclear 
sclerosis. Nuclear sclerosis is caused by the 
gradual accumulation of insoluble lens proteins 
and pigments, which result in loss of transpar- 
ency and color changes in the lens nucleus 
ranging from yellow to brown. Nuclear sclero- 
sis is a common, age-related change occurring 
in the lens, and there is often nearly symmetric 
involvement of both eyes. Life table analysis of 
both eyes in 53 patients in this series showed 
progression of nuclear sclerosis mainly in the 
operated on eye, indicating that this is a com- 
plication of surgery rather than an unrelated 
change. 

In contrast, vitrectomy was not associated 
with a high incidence of cortical or anterior 
subcapsular cataract changes. Appearance or 
progression of posterior subcapsular cataracts 
occurred in only 4% of our cases. The posterior 
capsule is in direct contact with substances in 
the vitreous cavity, and therefore physical or 
chemical damage might interfere with proper 
metabolism of the subjacent lens fibers. Possi- 
ble causes for the posterior subcapsular chang- 
es include mechanical lens damage during sur- 
gery, use of intravitreal gas, or metabolic 
damage caused by the irrigating solution. 

The occurrence or progression of nuclear 
sclerosis after vitrectomy for epiretinal mem- 
branes has been described by various au- 
thors.** Margherio and associates? reported a 
low incidence (12.5%) and attributed it to mul- 


tiple factors, including shorter operating time, 
distance of the infusion port from the lens, 
type of irrigating fluid used, and a surgical 
technique that spared the anterior vitreous be- 
hind the lens. Michels! reported a 34% inci- 
dence in 90 cases, some of which are included 
in the present, expanded study. McDonald, 
Verre, and Aaberg,’ using similar surgical tech- 
niques, observed postoperative nuclear sclero- 
sis in 13 of 33 cases of idiopathic macular 
pucker. Poliner and colleagues‘ reported a 50% 
incidence of postoperative cataract changes in 
40 eyes, with an average follow-up of 18 
months. 

Nuclear sclerosis is a progressive phenome- 
non that worsens with time. This complication 
occurred in an increasingly higher percentage 
of our cases as the length of follow-up in- 
creased. Absence of preoperative nuclear scle- 
rosis also had an association with postopera- 
tive nuclear sclerotic changes that was of 
borderline statistical significance, probably be- 
cause these eyes have more potential for 
change. It is our clinical impression that young- 
er patients have a lower incidence of postopera- 
tive nuclear sclerosis. However, this could not 
be demonstrated in our current study, probably 
because of the small number of young patients. 
The reason for the occurrence of postoperative 
nuclear sclerosis is unclear, and cannot be sat- 
isfactorily explained by differences in the pub- 
lished surgical techniques. 

High glucose has been shown to cause non- 
enzymatic browning of lens proteins and cata- 
ract formation both in vitro and in vivo using 
rat and bovine lenses after exposure for several 
days.” It is unlikely that intraoperative expo- 
sure to high glucose infusion of about 30 min- 
utes caused lens browning and nuclear sclero- 
sis in our patients. We found no significant 
difference in the incidence of nuclear sclerosis 
between two surgeons in this study using dif- 
ferent infusion solutions when corrected for 
the length of follow-up. Unfiltered light from 
the operating microscope or light from the 
fiberoptic probe reflected from the fundus are 
possible factors in the pathogenesis of nuclear 
sclerosis that deserve further investigation 
(Steve Charles, M.D., oral communication, July 
13, 1987). 

We recognize the limitations of this analysis. 
Ideally, a prospective study with more objec- 
tive assessment of lens changes and possible 
randomization of certain factors would have 
been preferable. Nevertheless, this is, to the 
best of our knowledge, the only study address- 
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ing the issue of nuclear sclerosis after vitrec- 
tomy ina group of eyes with no previous ocular 
disease or surgery other than an idiopathic 
epiretinal membrane. Our findings suggesting 
a worsening of nuclear sclerosis after vitrec- 
tomy have important implications, especially 
in situations where vitrectomy is selected as an 
option, such as in the treatment of primary 
rhegmatogenous retinal detachment. 
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OPHTHALMIC MINIATURE 
“In addition to these streaks, does your vision show anything else you're 


not accustomed to?” 


“In a way, I guess,” Cahill answered. “If you can follow me, I'll try to tell 
you about it. Supposin’ you had yourself a sheet of black paper, and on top 
of it you was to put a crossword puzzle. And suppose you was to take out, 
every now and then, one of them little squares, so that there was only black 
where the square was. Wouldn’t be no letter there, no place for a letter. 
Nothin’ but a black square. This keeps goin’ on. An then pieces of fire keep 
shootin’ through the puzzle all the time.” 

“Some puzzle. Each one of those pieces is a part of your eyesight dying. 
Why the pieces are square in your case, I’m damned if I know.” 


James Dickey, Alnilam 


Garden City, New York, Doubleday & Company, Inc., 1987, p. 15 
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Twin Vessels in von Hippel-Lindau Disease 





Paul T. V. M. de Jong, M.D., Ruud J. F. Verkaart, M.D., 
Mies J. van de Vooren, M.D., Danielle F. Majoor-Krakauer, M.D., 
and Anton R. Wiegel, M.D. 


We examined ten patients from three fami- 
lies with von Hippel-Lindau disease and 26 of 
their at-risk relatives for the presence of twin 
vessels, defined as a paired retinal arteriole 
and venule that are separated by less than the 
diameter of one venule and extend for a dis- 
tance of more than one disk diameter. They 
were compared with 36 age- and sex-matched 
controls. Of the 36 subjects in the study group, 
23 had twin vessels compared with two con- 
trols (P < 10°). Of the ten patients, nine (14 
eyes) had twin vessels; no twin vessels were 
found in their controls (P = 5.9 x 10~°). Four- 
teen at-risk relatives and two of their controls 
had twin vessels (P = 9.4 x 107’). 


THERE ARE THREE patterns of vascularization 
in the normal human eye: the juxtaposed arteri- 
oles and venules of the conjunctiva, the stag- 
gered arterioles and venules of the retina, and 
the sinusoidal venules and arterioles of the 
choroid.' The adult retinal vascular pattern is 
established several months after birth and ma- 
tures during the next several years.” The larger 
arterioles and venules of the retina share a 
common territory but normally have no close 
juxtaposition one to another, as do conjuncti- 
val or connective tissue vessels.” 

In retinal angiomatosis, or von Hippel’s dis- 
ease, there are single or multiple hamartoma- 
tous capillary masses in the retina, each sup- 
plied and drained respectively by a widely 
dilated arteriole and venule. In the autosomal 
dominant hereditary hemangioblastomatosis, 
or von Hippel-Lindau disease, retinal angio- 
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mas, hemangioblastoma of the central nervous 
system, and cysts and benign or malignant 
tumors in several visceral organs may be pres- 
ent.‘ The diagnosis of von Hippel-Lindau dis- 
ease is made when either a retinal angioma or a 
central nervous system hemangioblastoma oc- 
curs together with one or more visceral cysts or 
tumors in one patient or when a single lesion of 
the von Hippel-Lindau complex is found in a 
relative at risk.‘ Eventually, 44% to 64% of the 
patients with von Hippel-Lindau disease devel- 
op one or more retinal angiomas, 52% to 69% 
develop central nervous system hemangio- 
blastoma, 25% develop renal cell carcinoma, 
approximately 33% develop renal or pancreatic 
cysts, 17% develop polycythemia, and 7% de- 
velop pheochromocytoma.” In the early stag- 
es, most of these lesions are asymptomatic.” 
Regular screening for lesions of von Hippel- 
Lindau disease in patients and relatives at risk 
provides earlier detection and permits better 
treatment. Regular ophthalmoscopic, neuro- 
logic, and internal examinations are therefore 
indicated, including central nervous system 
and abdominal computed tomographic scans, 
abdominal echography, and tests for pheochro- 
mocytoma. ‘ 

Examining members of a family with von 
Hippel-Lindau disease, one of us noted a strik- 
ingly close pairing of retinal arterioles and 
venules, which we called twin vessels. Twin 
vessels occurred in patients and at-risk family 
members. This led us to investigate the signifi- 
cance of this phenomenon to learn if there was 
an association between the presence of twin 
vessels and the occurrence of von Hippel- 
Lindau disease. 


Subjects and Methods 


Twin vessels were defined as a pair of ves- 
sels, one retinal arteriole and one venule, sepa- 
rated by less than one venule width, that runa 
parallel course for more than 1 disk diameter; 
sometimes the vessels may cross each other. 
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Fig. 1 (de Jong and associates). Sketch of vessels in 
left eye of Case IV-5, pedigree 1. Arrows indicate 
twin vessels. 


Because crowding of vessels near the optic disk 
might simulate twin vessels, twin vessels were 
only scored as such when located at least 2 disk 
diameters distant from the disk (Figs. 1 
through 4). 

In three unrelated families with von Hippel- 
Lindau disease, all patients and at-risk rela- 
tives willing to cooperate were examined for 
the presence of retinal angiomas and twin ves- 
sels. They underwent a complete ophthalmic 
examination, including indirect ophthalmosco- 
py after pupillary dilation. In selected cases a 





Fig. 3 (de Jong and associates). Fluorescein angio- 
gram of twin vessel in at-risk member III-9, pedigree 
2. Note that the twin vessel between the black arrows 
splits and comes together again at the white arrows. 





Fig. 2 (de Jong and associates). Twin vessels (be- 
tween arrows) in Case III-4, pedigree 1. 


three-mirror Goldmann contact lens was used. 
When possible, color photographs were taken. 
Fluorescein angiography was performed in 
four eyes. 

A family history was recorded and all pa- 
tients and at-risk family members underwent a 
multidisciplinary screening, according to a pre- 
viously described protocol.’ The screening in- 
cluded neurologic examination and computed 
tomographic scan of the brain of all patients 





Fig. 4 (de Jong and associates). Angiogram of twin 
vessel (between arrows) in left eye of control patient 
of same age and sex as at-risk member II-3, pedigree 1. 
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and at-risk relatives over 10 years old. Comput- 
ed tomography of the spinal cord or medulla 
was indicated only if neurologic abnormalities 
were found and the computed tomographic 
scan of the head was normal. Patients and 
at-risk relatives were also examined for system- 
ic lesions by abdominal echography or comput- 
ed tomography as well as tests for pheochro- 
mocytoma. Data from patients who had died 
were obtained from their files. From these com- 
bined examinations, it was possible to desig- 
nate patients and at-risk members, according to 
the previously mentioned definition. 

Age- and sex-matched controls with clear 
media and without retinal vascular disorders 
were recruited from our ophthalmologic clinic. 
The first eligible subject examined at the clinic 
after examination of a member of a von Hippel- 
Lindau family was used as a control. All sub- 
jects gave informed consent for pupillary dila- 
tion and indirect ophthalmoscopy, and all were 
examined by one of us (P.T.V.M.J.). The exami- 
ner was not masked to the identity of the 
subject. For statistical analysis we used Fisher's 
exact one-tailed test and the chi-square test 
with Yates’ correction factor. 





Results 


Twin vessels looked like normal retinal ves- 
sels except for their adjacent course. The num- 
ber of twin vessels ranged from one to six per 


TABLE 


affected eye (average, two). Twin vessels could 
be present in all regions of the fundus, includ- 
ing the far periphery. There were never affer- 
ent or efferent vessels connected with a visible 
angioma. The maximum extent of twin vessels 
was 8 disk diameters. In general, the diameter 
of the arteriole and venule forming the twin 
vessel corresponded to the diameter of the 
vessels in the same retinal area. The diameter 
between different pairs of twin vessels and 
sometimes within one twin vessel pair could 
vary. In this case (Fig. 3), the arteriole was the 
smaller vessel. On fluorescein angiography the 
twin vessels showed normal circulation times 
in comparison with vessels of corresponding 
diameter in the same region. There was no 
vascular staining in the late phase and no 
hemorrhages or exudates in their vicinity. In 
some eyes the retinal vessels, also nontwin 
vessels, were radially stretched from the disk 
towards the periphery without the usual twist- 
ed course. 

Ophthalmic examination was performed on 
36 subjects from three von Hippel-Lindau fami- 
lies and 36 age- and sex-matched controls. Twin 
vessels were found in 23 subjects (34 eyes) from 
the affected families and in two controls (two 
eyes) (P < 10°°) (Table). 

Thorough ophthalmic, neurologic, and sys- 
temic screening of the 36 cooperating members 
of these three von Hippel-Lindau families 
yielded ten patients and 26 at-risk relatives 
(Fig. 5). Nine of the ten patients had retinal 
angiomas in 13 eyes and nine of the ten pa- 


RESULTS OF OPHTHALMOSCOPY 
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VON HIPPEL- 
LINDAU DISEASE AT-RISK RELATIVES CONTROLS 
NO. OF NO. OF NO. OF NO. OF NO. OF NO. OF 
PATIENTS EYES SUBJECTS EYES SUBJECTS EYES 
FINDING (N = 10) (N = 19) (N = 26) (N = 52) (N = 36) (N = 72) 
I en NE). TS) 
Twin vessels g" 14' 14) 20° 2 2 
Retinal angiomas 9 13 0 0 0 0 
Retinal angioma and 
twin vessel in same eye! 7 10 0 0 0 0 
Retinal angioma, no 
twin vessel in same eye! 3 3 0 0 0 0 


*P = 5.9 x 10-5 as compared with controls. 
'P = 7.6 x 10-® as compared with controls. 
*P = 9.4 x 10-4 as compared with controls. 
$P = 4.5 x 10-5 as compared with controls. 


‘Numbers do not add. Case II-2, pedigree 1, belongs to both groups. 
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I LEGEND 

R. L. EYE 

E) (3 RETINAL ANGIOMA 
II ls) OÆ TWIN VESSELS 

e(_] NEUROLOGIC OR SYSTEMIC LESIONS 
Il o[] NO NEUROLOGIC OR SYSTEMIC LESIONS 


* OPHTHALMIC EXAMINATION 
/ DECEASED 


Fig. 5 (de Jong and associates). Pedigrees of three von Hippel-Lindau families. Top left, pedigree 1. Top right, 
pedigree 2. Bottom left, pedigree 3. All deceased members except I-1, II-3, and III-1 of pedigree 1 died of von 
Hippel-Lindau disease. All family members who underwent both ophthalmic, neurologic, and systemic 
examinations had a computed tomographic scan of the head and echography or computed tomography of the 
abdomen. Subjects not examined either refused or were too young. Neurologic and systemic findings from 


patients who died before this study were obtained from their files. 


tients had twin vessels in 14 eyes (Table), al- 
though twin vessels were not always present in 
the same eye as the retinal angiomas. Eight of 
the ten patients had neurologic or systemic 
lesions, or both, and seven of these eight also 
had twin vessels. 

The only patient without retinal angiomas 
(Case II-8, pedigree 1) had twin vessels in his 
left eye and a cerebellar hemangioblastoma. 
The only patient without twin vessels (Case 
III-3, pedigree 1) had retinal angiomas and a 
central nervous system hemangioblastoma. 

Three of the nine patients with retinal angio- 
mas (Fig. 5, pedigree 1, II-2 and III-3; pedigree 
2, HI-4) had one eye with retinal angiomas but 
no twin vessels. 

In Case III-3, pedigree 1, the left eye had 
been enucleated at age 7 years for neovascular 
glaucoma secondary to complications of an an- 
gioma. This eye is represented in Figure 5 as 
having no twin vessels, although we cannot tell 
if this is correct. This was also our youngest 
patient with retinal angiomas. 

The mean age of the patients with retinal 


angiomas and twin vessels was 32.4 years, 
whereas the mean age of the at-risk relatives 
with only twin vessels was 22.5 years. 

In the matched controls of the ten patients, 
no twin vessels were found (P = 5.9 x 107°). 

Fourteen of the 26 at-risk relatives had twin 
vessels compared to two of their matched con- 
trols (P = 9.4 x 10°‘). The youngest at-risk 
member with a twin vessel was 3 years old. 


Discussion 


The occurrence of twin vessels in 23 persons 
of three unrelated families with von Hippel- 
Lindau disease makes a coincidental vascular 
anomaly improbable. Twin vessels were ob- 
served in nine of the ten patients with von 
Hippel-Lindau disease. Approximately one 
half of the examined at-risk relatives had less 
than 50% chance of having inherited von 
Hippel-Lindau disease. In the at-risk relatives, 
however, twin vessels were detected in 14 of 
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the 26 subjects (54%). Only two of the 36 
controls (6%) had twin vessels. These results 
indicate a significant association between von 
Hippel-Lindau disease and twin vessels, espe- 
cially when one considers that the prevalence 
of von Hippel-Lindau disease is estimated to be 
1:230,000.° 

However, as seen in three eyes, retinal angio- 
mas may occur without twin vessels. There- 
fore, even in the absence of twin vessels rou- 
tine ophthalmoscopy of patients and at-risk 
relatives is warranted. 

Twin vessels may be an ocular manifestation 
of von Hippel-Lindau disease. There could be a 
common pathogenetic pathway of retinal angi- 
omas and twin vessels, since both originate 
from mesenchymal cells. Alternatively, a sepa- 
rate gene responsible for the development of 
twin vessels might be located close to the von 
Hippel-Lindau mutation, resulting in linkage 
of both traits in several families. As shown in 
pedigree 1 (Fig. 5), twin vessels were present in 
offspring of the monocular patient (IL-3) and in 
offspring of two at-risk relatives (II-4 and III-2); 
however, these three subjects did not have 
twin vessels themselves. This could be ex- 
plained either by the great variability of von 
Hippel-Lindau disease or by assuming that 
twin vessels are a separate, dominantly inherit- 
ed trait with incomplete penetrance. In two 
other families not described here, isolated cen- 
tral nervous system hemangioblastoma oc- 
curred in combination with twin vessels, at 
present without retinal angiomas or other man- 
ifestations of von Hippel-Lindau disease. Fur- 
ther follow-up examinations of these patients 
will show whether they will develop signs of 
von Hippel-Lindau disease. 

We believe twin vessels are a variant of the 
normal retinal vascular pattern. They are not 
pathologic vessels as they have the same diam- 
eter as the surrounding retinal arterioles and 
venules, do not stain or leak on fluorescein 
angiography, and have no pathologic exudates 
around them. Twin vessels were observed in 
patients and at-risk relatives of all ages in this 
study. 

Retinal angiomas are the most common early 
manifestation of von Hippel-Lindau disease, 
with an average age at diagnosis of 22 years.*® 
They have been described in a pathologic re- 
port of a fetal eye, and growth of a new angio- 
ma has been recorded in the seventh decade of 
life.” The youngest patient with a retinal angio- 
ma in this study was 7 years old. New angio- 
mas were also found at a relatively advanced 
age in Patient II-2, pedigree 1 (age 56 years) and 
Patient Il-6, pedigree 1 (age 50 years). 


Since the retinal vascular pattern remains 
stable from the age of 6 months,* we expect that 
twin vessels remain stable also. Twin vessels 
are easily detected by ophthalmologic examina- 
tion and occur in most patients with von 
Hippel-Lindau disease. A prospective follow- 
up study of a greater number of patients with 
von Hippel-Lindau disease and their at-risk 
relatives is needed to establish a definite associ- 
ation between twin vessels and the occcurrence 
of von Hippel-Lindau disease in an at-risk rela- 
tive. If such an association can be demonstrat- 
ed within an individual at-risk family member, 
the presence of twin vessels could be valuable 
as an early diagnostic sign of von Hippel- 
Lindau disease. 
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Pathogenesis and Therapy of Traction Detachment in 


Various Retinal Vascular Diseases 


Robert Machemer, M.D., and John M. Williams, Sr., M.D. 


We examined six patients with retinal 
vasculopathies (two cases each of angio- 
matosis retinae [von Hippel-Lindau disease], 
exudative vitreoretinopathy, and Coats’ dis- 
ease), who developed preretinal and vitreal 
membranes, retinal traction detachment, and 
exudation under the retina. The membranes 
consisted of a core of collagen of various diam- 
eter fibers usually covered on both sides by 
cells that displayed glial cell characteristics. 
The retina reattached spontaneously and exu- 
dates disappeared when traction was eliminat- 
ed by vitreous surgery. Membrane formation 
did reoccur after vitrectomy if the vessels con- 
tinued to leak, leading again to traction and 
subretinal exudation. Treatment consisted of 
surgical removal of vitreal and preretinal 
membranes and destruction of leaking ves- 
sels. 


THERE ARE SEVERAL retinal vascular diseases, 
such as Coats’ syndrome,’ angiomatosis retinae 
(von Hippel-Lindau disease),** and exudative 
vitreoretinopathy,* that lead to exudative reti- 
nal detachments. When these detachments are 
treated with vitreous surgery, the exudation 
under the retina disappears. There is a tenden- 
cy to reform strands with recurrence of retinal 
detachments and subretinal exudates. We be- 
lieve the vitreous disease is caused by the 
vascular disease and causes the subretinal exu- 
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dates. Herein we describe several patients, 
their course after vitreous surgery, and the 
histopathologic features of the membranes 
formed. 


Material and Methods 


Six patients suffering from retinal vascular 
disease (two cases each of angiomatosis retinae 
[von Hippel-Lindau disease], exudative vitreo- 
retinopathy, and Coats’ syndrome) were found 
to have exudative retinal detachments and pre- 
retinal and vitreal strands causing traction on 
the retina. Vitreous surgery techniques were 
performed to remove the strands. In most 
cases, the vascular lesions were initially not 
treated. Recurrence of intraocular prolifera- 
tions leading to a clinical picture similar to the 
initial one necessitated repeat vitreous surgery 
in some cases and treatment of the vascular 
lesions. 

Ten preretinal and intravitreal membranes 
were excised from five of the six patients. The 
specimens were obtained during pars plana 
vitrectomy. Specimens were prepared for 
transmission and scanning electron microscopy 
using previously described methods.’ Ten 
membranes (Cases 1 through 5) were analyzed 
by transmission electron microscopy and one 
membrane (Case 3) was analyzed by both trans- 
mission and scanning electron microscopy. 


Case Reports 


Case 1 
A 35-year-old woman noted a decrease in 
visual acuity in her left eye. Her right eye had 
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been enucleated because of the suspicion of a 
malignant melanoma. The pathologic findings 
showed a “chronic uveitis, retinal detachment, 
degeneration, and endophthalmitis.” When 
the woman was seen in July 1984 visual acuity 
in the left eye was hand motions at 5 feet. A 
total retinal detachment was found, with yel- 
low exudates under the retina. A large fleshy 
vascular tumor with dilated feeder vessels was 
noted in the periphery at the 11 o’clock meridi- 
an. A thorough examination disclosed another 
vascular tumor in the cerebellum. The diagno- 
sis of von Hippel-Lindau disease was made. 

Because of vitreous condensations and the 
appearance of traction on the retina, a vitrec- 
tomy was performed. The vitreous was found 
to be solid and gelatinous, and it had to be cut 
away piece by piece from the retina. A small 
retinal tear was created in the inferior periph- 
ery, which was closed with a buckle. No cryo- 
therapy was applied to the tumor. 

Two months later, visual acuity improved to 
20/300. The retina was attached at the posterior 
pole, with heavy pigmentary changes under 
the retina. Extensive subretinal strand forma- 
tion was seen around the disk, keeping the 
retina shallowly detached in this area. Remain- 
ing exudate was found nasally and inferiorly. 
An intense flare was noted. The eye was treat- 
ed with topical corticosteroids. In December 
1984 an acute glaucoma attack with iris bombé 
necessitated an iridectomy. In March 1985 visu- 
al acuity was reduced to counting fingers at 6 
feet. A posterior subcapsular cataract had de- 
veloped. A lentectomy was performed. At this 
time it was apparent that the retina had com- 
pletely redetached, and there were new vitre- 
ous membranes that left no evidence of the 
previous vitrectomy. Once again, a careful 
membrane removal was done. This time, the 
vascular tumor was treated with diathermy, 
with additional laser treatment given postoper- 
atively. The retina began to reattach. Visual 
acuity improved to 20/300, and the eye was free 
of flare. Three months later visual acuity deteri- 
orated to hand motions. The retina had rede- 
tached, with some strands visible in the vitre- 
ous cavity. The vascular tumor had regained its 
original size and there was a heavy flare in the 
anterior chamber and vitreous cavity. 

Histopathologic _ findings—Examination by 
transmission electron microscopy of the solid, 
gelatinous-appearing vitreous taken during the 
first vitrectomy disclosed thick membranes 
comprised of multiple layers of collagen fibrils, 
approximately 1,000 nm in diameter. No cells 


were seen within the membrane, except for an 
occasional macrophage on the surface of the 
tissue. 


Case 2 

A 36-year-old woman had noted a decrease in 
vision in her right eye. She had a history of 
poor vision in the left eye since 1974. When 
seen in October 1979 visual acuity was R.E.: 
20/70 and L.E.: 5/200. In the right eye, prereti- 
nal proliferation and membranes that were de- 
tached from the retina, extending from the 
nasal aspect of the disk to the temporal superi- 
or periphery, had drawn the foveal area superi- 
orly (Fig. 1). There was a small angioma at the 
12 o’clock meridian, near the equator, with 
enlarged vessels leading to it.. Several minute 
vascular abnormalities were seen in the remain- 
ing periphery. In the left eye, the disk was 
obscured by a dense proliferation that extend- 
ed temporally and superiorly, elevating the 
macula in a traction detachment. Subretinal 
strands and exudate were seen. A cerebellar 
vascular tumor was found, and the diagnosis of 
von Hippel-Lindau disease was made. A vitrec- 
tomy was performed in the right eye to release 
the traction and remove membranes where 
possible. The vessels were not treated. Vision 
initially improved, but then decreased. One 
year later, visual acuity was R.E.: 20/100. The 
fovea was drawn superiorly and showed a 
questionable hole. Membranes again originat- 
ed from the optic nerve head, extending to the 
Superior arcade (Fig. 2). Membranes in the 
periphery caused localized detachments. En- 
larged feeder vessels passed superiorly and 
disappeared underneath white preretinal tis- 
sue. Neovascularization was seen in the ex- 
treme temporal periphery. 

In March 1982 visual acuity in the right eye 
had further decreased to 20/400. The anterior 
chamber and the vitreous cavity now showed a 
flare. Membranes extended from the disk to the 
temporal superior periphery, where the retina 
was elevated (Fig. 3). Multiple sheets of mem- 
branes extended from the retina into the vitre- 
ous cavity. Superiorly, a large feeder vessel led 
to a small vascular tumor, and inferonasally, 
another vascularized retinal lesion was found. 
A second vitrectomy with lentectomy was per- 
formed. It was not possible to lyse all mem- 
branes from the retina. A buckle was placed 
around the eye, and the vascularized lesions 
were carefully treated with cryoapplications. 
Postoperatively, visual acuity rapidly improved 
to 20/160 and the retina reattached (Fig. 4). In 
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Fig. 1 (Machemer and Williams). Case 2, right eye. Fundus photograph of the posterior pole. Note preretinal 
proliferation and superior dragging of the fovea. 


March 1985 visual acuity had decreased to light tached and a yellow subretinal exudate was 
perception. Prominent proliferations extending present (Fig. 5). Several vascular tumors were 
from the disk into the peripheral vitreous cavi- found in locations that had been free of dis- 
ty were seen. The retina was shallowly de- ease. Once again, a release of traction was 





Fig. 2 (Machemer and Williams). Case 2, right eye after first vitrectomy. Note macular hole. Residual 
preretinal tissue is present over the disk as well as superior and nasal to it. 
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attempted with repeat vitreous surgery, all 
membranes were removed, and the new vascu- 
lar lesions were treated with diathermy and 
cryoapplications. The retina did settle, but vis- 
ual acuity improved only to hand motions. 
Histopathologic findings—The specimens taken 
from the eye during the first vitrectomy showed 
a thick membrane with spindle-shaped cells 
lining either one or both surfaces (Fig. 6). The 
membranes peeled from the retinal surface had 
cells on one surface. The cytoplasm of these 





Traction Detachment in Retinal Vascular Disease 173 





Fig. 3 (Machemer and Wil- 
liams). Case 2, right eye. 
Top, Immediately before sec- 
ond vitrectomy. Note up- 
ward traction on macula and 
increased preretinal mem- 
brane formation. Bottom, 
Note extensive preretinal 
and intravitreal membrane 
formation in the periphery. 


cells extended far beyond the nucleus and in- 
terdigitated with that of adjacent cells. 
Microvilli were present on the vitreal side of 
the cell. Cytoplasmic microfilaments 800 to 
1,000 nm in diameter were seen (Fig. 7, top 
left), as were dilated rough endoplasmic reticu- 
lum. Hemidesmosomal attachments were pres- 
ent at the basal lamina-collagen matrix inter- 
face and desmosomes (Fig. 7, top right) as well 
as tight junctions between adjacent surface 
cells (Fig. 7, bottom left). Fusiform subplasma- 
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lemmal densities usually characteristic of myo- 
fibroblasts were also seen in these surface cells 
(Fig. 7, bottom right). 

Collagen fibers comprised the bulk of the 
membrane, witha diameter ranging from 2,400 
to 3,000 nm (Fig. 8, left). Cells found within the 
membranes between bundles of collagen fibers 
were similar to the surface cells, but they lack- 
ed microvilli. Smaller cells with round nuclei 
and prominent rough endoplasmic reticulum 
were also seen within the membrane, but they 
lacked intracytoplasmic filaments. These cells 
were probably fibrocytes. Those membranes 
that were detached from the retina had cells on 
both surfaces with similar features. 

Membranes from the second procedure were 
similar to those of the first with regard to type 








Fig. 4 (Machemer and Wil- 
liams). Case 2, right eye after 
second vitrectomy. Traction 
on the macula is less than 
that seen preoperatively. 
Peripapillary membranes 
have been reduced. 


and location of cells. There were two popula- 
tions of collagen fibers, most commonly those 
whose diameter was approximately 3,000 nm, 
and another less common group with a diame- 
ter of approximately 1,000 nm (Fig. 8, right). 
Membranes from the third procedure were 
more cellular. Spindle-shaped cells were seen 
within the membranes as well as on the surface 
of the membranes. Most of these cells exhibited 
a well-formed basal lamina and intracytoplas- 
mic filaments 800 to 1,000 nm in diameter. Cells 
that lined a surface of the membrane exhibited 
microvilli and extended long cytoplasmic proc- 
esses along the membrane surface. Occasional 
macrophages and leukocytes were seen on the 
membrane surface. Some cells within the mem- 
brane were degenerating and showed a disor- 


Fig. 5 (Machemer and Wil- 
liams). Case 2, right eye im- 
mediately before third vitrec- 
tomy. Note preretinal pro- 
liferation and subretinal 
exudates (asterisk) (compare 
with Fig. 4). 


pi 
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Fig. 6 (Machemer and Williams). 
Case 2, first vitrectomy. Polarized 
cell with cytoplasmic processes 
overlapping from adjacent cells. 
Note microvilli (arrows) on the sur- 
face. There is a suggestion of a 
basal lamina where the cell rests on 
a thick layer of collagen (bar = 1 
um). 








EPA 





Fig. 7 (Machemer and Williams). Case 2. Top left, Tight junction between adjacent glial processes (bar = 0.1 
um). Top right, Well-formed basal lamina (BL) and hemidesmosomal attachments to the basal lamina (arrows) 
(bar = 1 um). Bottom left, Intracytoplasmic filaments, 800 to 1,000 nm in diameter, that are typical for cells of 
glial origin (bar = 0.1 um). Bottom right, Fusiform subplasmalemmal densities in a surface cell suggestive of 
contractile elements usually seen in myofibroblasts (arrows) (bar = 1 um). 
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ganized nuclear and cytoplasmic architecture. 
Again, there was a collagenous stroma of the 
membrane, with fibers that ranged from 2,700 
to 3,800 nm in diameter. Remnants of the inter- 
nal limiting lamina were present on the retinal 
side of the membrane (Fig. 9). In this case, the 
membrane had been peeled from the retinal 
surface. A few sections contained a blood-filled 
capillary. 
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Case 3 

In January 1975 this 7-year-old girl had a 
visual acuity of 20/60 in both eyes and a history 
of recent visual loss. The child was the product 
of a normal pregnancy and delivery, and there 
was no history of early visual loss in other 
family members. 

Both eyes showed slight dragging of the ves- 
sels toward the temporal side; strands extend- 


Fig. 9 (Machemer and Williams). 
Case 2, membrane from third vit- 
rectomy. Retinal glial cell (large ar- 
rows) is present on the surface. 
Internal limiting lamina is visible 
on the external side of the collage- 
nous membrane. Note leukocyte 
(small arrows, bar = 1 pm). 
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ed from the disk to the temporal periphery. The 
strands were intimately connected to the retina 
and caused the retina, including the macula, to 
detach shallowly. In the temporal periphery, 
vessels showed shunt formation and small dila- 
tations, and ended abruptly slightly anterior to 
the equator. The retina appeared thickened and 
of a dull white coloration. Yellow exudates 
were seen under the detached parts of the 
retina. 

A vitrectomy was performed in the right eye, 
and the left eye was treated with cryopexy. The 
membranes were difficult to lyse from the reti- 
na. The vascular lesions in the right eye were 
not treated at this time. Vision improved in 
both eyes and was good for several years. This 
child was seen again 7% years later with a 
visual acuity of R.E.: 3/200 and L.E.: 20/200. In 
the right eye, a recurrent detachment had de- 
veloped. A large number of vitreous veils were 
seen exerting traction on the retina, and yellow 
subretinal exudate was found nasally. The left 
eye also showed a traction band pulling nasal 
retina across the optic nerve head and elevat- 
ing temporal and inferior retina, including the 
macula. Yellow subretinal exudate was seen. 
The vitrectomy was repeated in the right eye 
and performed for the first time in the left eye. 
It was difficult to lyse these membranes from 
the surface of the retina, especially on the 
temporal side. The vascular abnormalities were 
treated this time with cryoapplications and a 
circumferential buckle was placed in both eyes. 
Once again, the retina reattached after the 
operation posterior to the buckle. Dry subreti- 
nal yellow deposits remained temporally and 
inferiorly. Visual acuity remained hand mo- 
tions in the right eye, but improved to 20/70 in 
the left eye. 

One year later, visual acuity was R.E.: light 
perception and L.E.: 20/200. The retina in the 
right eye was attached, with dry subretinal 
yellow deposits temporally. The left eye ap- 
peared quiet, and the superior retina was at- 
tached; yellow exudates were found in the infe- 
rior periphery extending into the foveal area, 
with elevation of the inferior retina. Additional 
cryotherapy of the peripheral vessels was rec- 
ommended and performed elsewhere. 

The patient returned in April 1987 complain- 
ing of blurred vision in the left eye for one 
week. Visual acuity was R.E.: light perception 
and L.E.: 20/125. Ophthalmoscopy disclosed 
transvitreal veils posterior to the buckle, which 
were exerting traction on the nasal retina. Sub- 
retinal exudate was present, and an open reti- 


nal break was seen superiorly posterior to the 
buckle. The patient was believed to have a 
combined traction-rhegmatogenous_ detach- 
ment in the left eye and subsequently under- 
went a revision of the vitrectomy and scleral 
buckling procedure. Vascular lesions were 
treated with intravitreal cryotherapy. Postoper- 
atively, the posterior pole was attached, al- 
though some inferotemporal traction elevation 
of the retina was present. 

Histopathologic findings—Specimens obtained 
from the first vitrectomy on the left eye showed 
a thick collagen membrane covered with cells, 
with spindle-shaped nuclei and long cytoplas- 
mic processes that had microvilli. Cells with 
similar nuclei were occasionally seen within the 
membranes between multiple layers of collagen 
fibers. Most of these cells (on the surface and 
within the membranes) had cytoplasmic micro- 
filaments 800 to 1,000 nm in diameter, and 
prominent rough endoplasmic reticulum was 
present in the surface cells. Occasional leuko- 
cytes were seen on the surface of the mem- 
brane. Collagen fibers in the membranes were 
approximately 2,400 nm in diameter. 

Membranes from the second vitrectomy were 
similar. In some cases, double layers of glial 
cells were found on the vitreal side of the 
membrane surface, and these cells demonstrat- 
ed prominent microvilli. As seen with scanning 
electron microscopy, the cells were polygonal, 
with an epithelial-like appearance (Fig. 10). 
The undersurface of the membrane was cov- 
ered by similar-appearing cells. Where the 
membrane was not covered by cells—pre- 
sumably where it had been peeled from the 
retina—collagen bundles were visible. This sec- 
ondary membrane was more cellular than the 
membrane removed at the first vitrectomy. Oc- 
casional spindle-shaped cells without intracy- 
toplasmic filaments were seen within the mem- 
brane. They were probably fibrocytes. Two 
populations of collagen fibers were present and 
measured 3,600 to 3,900 nm and 1,100 nm in 
diameter. These fibers were abundant and com- 
prised the bulk of the membrane. 

The second vitrectomy performed on the 
right eye yielded a specimen that was thicker 
and more cellular than the membrane from the 
left eye. Spindle-shaped cells with cytoplasmic 
microvilli were seen on one surface of the 
membrane. Multiple cells with similar nuclei 
were seen within the membrane, some of 
which extended long cytoplasmic processes. 
Collagen fibers within the membrane were ap- 
proximately 2,400 nm in diameter. 
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Case 4 

An 11-year-old girl with a history of congeni- 
tal retinal lesions in both eyes and a family 
history of “eye disease” was seen in March 
1985 because of decreased vision in her right 
eye. She was the product of a full-term preg- 
nancy and received no oxygen after birth. Visu- 
al acuity was R.E.: 20/40 and L.E.: 20/60. Oph- 
thalmoscopy demonstrated that the vessels of 
the temporal arcade in the right eye were 
dragged temporally, and the macular area was 
slightly folded and shallowly detached. In the 
periphery, between the 8 and 11 o’clock meridi- 
ans, yellow subretinal exudate and abnormal- 
appearing vessels as well as minor hemorrhag- 
es were seen. The rest of the fundus periphery 
appeared normal. In the left eye, the disk, 
vessels, and macula appeared normal. There 
was some preretinal glial tissue in the inferior 
temporal region. 

The patient was believed to have familial 
exudative vitreoretinopathy and amblyopia in 
the left eye. The patient underwent vitrectomy, 
removal of a membrane that covered the retina 
between the disk and the temporal periphery, 
and cryotherapy to the peripheral vascular ab- 
normalities. 

Four months later, visual acuity in the right 
eye was 4/200, and examination of the fundus 
disclosed tissue extending from the disk into 
the vitreous. The peripapillary region was in- 
volved in a traction detachment, intravitreal 
membranes were seen inferiorly, and much 
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Fig. 10 (Machemer and Wil- 
liams). Case 3. Scanning electron 
micrograph of vitreous membrane 
exhibiting polygonal surface glial 
cells with microvilli (bar = 1 pm). 


yellow subretinal exudate was seen in the tem- 
poral periphery. In October 1985 the patient 
underwent revision of the vitrectomy, mem- 
brane peeling, cryotherapy, and a scleral buck- 
ling procedure. During the vitrectomy, the ma- 
terial being cut and aspirated appeared to be 
similar to vitreous, although the vitreous had 
presumably been removed during the first pro- 
cedure. In May 1986 visual acuity in the right 
eye was 4/200. Ophthalmoscopy disclosed that 
the vitreous cavity was empty, the retina was 
attached posterior to the buckle, and the exu- 
date had nearly disappeared. No further repro- 
liferation had occurred. 

Histopathologic findings—Membranes from the 
second vitrectomy were available for study 
with transmission electron microscopy. In this 
tissue, loosely packed collagen fibers were in- 
terspersed with cells that had round and 
spindle-shaped nuclei. Some of the cells with 
spindle-shaped nuclei were found on the mem- 
brane surface and had microvilli. Many of these 
cells had intracytoplasmic microfilaments 800 
to 1,000 nm in diameter. Occasional macro- 
phages were seen on the membrane. Three 
populations of collagen were seen, which had 
diameters of 800 to 1,100 nm, 1,670 to 2,000 nm, 
and 2,800 to 3,330 nm. 


Case 5 

An 8-year-old boy examined in April 1979 
had a visual acuity of 6/200 in his left eye. The 
retina was almost totally detached, with exten- 
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sive subretinal exudates. Inferiorly, there was a 
dome-shaped lesion with vascular abnormali- 
ties. No feeder vessels were seen in this area. A 
diagnosis of Coats’ disease was made, and the 
lesion was treated with cryotherapy. Three 
months later, visual acuity and intraocular 
findings were unchanged. Examination with a 
contact lens suggested traction on the retina, 
especially in the area of the inferior, mound- 
like retinal elevation. A vitrectomy was per- 
formed. The vitreous was found to be gelati- 
nous and very adherent to the retina. It was 
especially solid over the mound. Since not all 
traction could be released, an encircling band 
was placed around the eye. The vascular lesion 
was not treated. Postoperatively, the retina 
began to slowly reattach, and the subretinal 
exudate decreased. After 11 years, the retina 
was completely reattached, with remnants of 
dry deposits still visible. There was a densely 
pigmented scar in the fovea. Visual acuity was 
3/200. 

Histopathologic findings—This tissue was more 
cellular than those previously described. Many 
macrophages and leukocytes were present 
within it as well as on the membrane surface. 
Cells with spindle-shaped nuclei and 800- to 
1,000-nm intracytoplasmic filaments were pres- 
ent within the membrane and on the membrane 
surface. Collagen fibers surrounded these cells 
in a less organized manner than seen in previ- 
ous specimens. Two populations of collagen 
fibers were found in approximately equal quan- 
tities, those approximately 1,000 nm in diame- 
ter and those 2,100 to 2,800 nm in diameter. A 
few endothelial cells lining vascular channels 
were seen. 


Case 6 

A 31-year-old man was seen in January 1984. 
He was known to have Coats’ disease, and he 
had had decreased vision for an extended peri- 
od of time in his right eye. He also had had 
increased intraocular pressure in this eye for 
several months. On examination visual acuity 
was light perception. Also noted were heavy 
flare and cells (3+) in the anterior chamber, 
posterior synechiae, and a mature cataract. A 
total retinal detachment was demonstrated on 
ultrasound. A lentectomy was performed, fol- 
lowed by a vitrectomy, because multiple vitreo- 
retinal traction bands had caused a total trac- 
tion retinal detachment. Vascular lesions were 
seen in the temporal periphery but were not 
treated. 

Fifteen months later, the retina was com- 
pletely reattached, and the exudate had disap- 


peared. Coarse pigmentary changes were seen 
in the temporal periphery, with no vascular 
disease visible. Visual acuity had improved to 
6/200. 





Discussion 





Fibrous proliferation into the vitreous cavity 
because of angiomatosis retinae, exudative vit- 
reoretinopathy, and Coats’ syndrome is un- 
common. All of our patients developed prereti- 
nal and intravitreal membranes and what 
appeared to be altered vitreous, which exerted 
traction on the retina. Most of them showed 
subretinal exudate. Patients 1, 2, 3, and 6 were 
initially treated with vitreous surgery alone, 
without treatment of the vascular lesions. Pa- 
tient 4 had intraoperative cryotherapy and Pa- 
tient 5 had preoperative cryotherapy. Subreti- 
nal exudates decreased after vitrectomy. 
Patients 1 through 4 showed recurrence of pre- 
retinal and vitreous membranes, which neces- 
sitated repeat vitreous surgery and treatment 
of the vascular lesions. 

The one common feature in all cases was the 
vascular abnormality. It is known that von 
Hippel’s disease,’ angiomatosis retinae,’® and 
exudative vitreoretinopathy® lead to subretinal 
exudation because of the presence of abnormal 
vessels. Less known, however, is the tendency 
of these diseases to lead to vitreous alterations 
with frank membrane formation.*!!! We be- 
lieve that the vitreous alterations precede the 
occurrence of subretinal exudates. As the al- 
tered retinal vessels leak through the retina 
into the vitreous cavity, they release a proteina- 
ceous exudate. As long as the retina is at- 
tached, this exudate leaks into the vitreous 
cavity or into the surrounding retina, resulting 
in vitreous haze and intraretinal exudate for- 
mation. Once a traction retinal detachment oc- 
curs, proteinaceous material also leaks into the 
subretinal space. The pigment epithelium at- 
tempts to remove the fluid, but the traction on 
the retina prevents its total absorption. Protein 
remains in the subretinal space, slowly accu- 
mulates, and thus becomes visible as exudate. 
This explanation expands previous attempts to 
provide a pathogenetic mechanism by assum- 
ing that detachments of the retina are solely 
caused by exudation into the subretinal 
space, n 

Release of retinal traction can be achieved by 
vitrectomy. This resulted in retinal reattach- 
ment with disappearance of the subretinal fluid 
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in all of our cases. Recurrence of retinal detach- 
ment is always combined with renewed strand 
formation and traction on the retina and not 
vice versa. Because of this, we initially as- 
sumed that performing a vitrectomy alone 
might be sufficient to eliminate subretinal fluid 
accumulation (Cases 1, 2, 3, 5, and 6). Howev- 
er, it became apparent that except for Cases 5 
and 6, recurrence of proliferation occurred, 
accompanied by renewed traction detachment. 
Just as the original proliferations had been 
stimulated by exudates from the diseased reti- 
nal vessels, the recurrent membranes contin- 
ued to develop because of ongoing exudation. 
This exudate is probably an excellent culture 
medium for proliferating cells. Once a mem- 
brane has detached itself from the retina a new 
membrane may form on its surface, resulting 
ultimately in multiple vitreous sheets and giv- 
ing the clinical appearance of a nonvitrec- 
tomized eye. 

Vitrectomy without treatment of the cause, 
the leaking vessels, is usually temporary and 
recurrence of subretinal exudation does occur 
unless diseased vessels are totally destroyed. 
Even then, recurrences are possible as new 
vascular disease may develop (for example, in 
angiomatosis retinae and Coats’ syndrome). 

Possibly stimulated by the proteinaceous vas- 
cu ar exudate, the vitreous is infiltrated by cells 
deriving from the retina, which change its con- 
sistency by producing collagen and form bands 
and strands. Typically, these strands consist of 
collagen and cells that have glial characteristics 
such as polarity, desmosomal and junctional 
complexes, and basement membrane forma- 
tion. Microvilli are seen where there is a free 
surface of the membrane. Characteristic 800- to 
1,000-nm intracytoplasmic filaments identify 
these cells as being of glial origin. *"" The cells 
may have their origin in small proliferations 
that break through the internal limiting lamina 
and initially extend along the retinal surface." 
Thus, when peeled from the retinal surface, 
internal limiting lamina may be ripped from the 
retina. Conspicuously absent from all speci- 
mens were retinal pigment epithelial cells, thus 
confirming that they have no role in the patho- 
genesis of proliferative retinal vasculopathy. 

Collagen was seen in all membranes. Most of 
the collagen fibers were thicker than 2,000 nm 
in diameter and thus need to be considered 
new-formed collagen.’ The origin of this colla- 
gen is probably from glial cells. Collagen has 
been shown to be synthesized in vivo and in 
vitro by astrocytic glial cells derived from the 
rabbit retina.” Collagen, 800 to 1,600 nm in 


diameter, is typical for native vitreous colla- 
gen,”)” and it was seen in Cases 1 through 5. In 
Case 1, all the collagen was approximately 
1,000 nm in diameter, and the membrane was 
hypocellular. As this specimen was from a 
primary vitrectomy, it could represent con- 
densed original vitreous collagen, although the 
clinical impression of dense, gelatinous vitre- 
ous suggests deposition of newly formed colla- 
gen. In Cases 2 through 5, mixed populations 
of collagen were seen. As membranes from 
Cases 2, 3, and 4 with two populations 
of collagen fibers were taken during a sec- 
ond vitrectomy, their fibers of approximately 
1,000 nm may represent a de novo production 
of vitreous-like collagen by glial cells or fibro- 
cytes, thus giving the appearance of vitreous 
regeneration as noted during the vitrectomy 
revisions in these eyes. Although unlikely, 
some of the original vitreous may have been 
left despite careful attempts to remove it dur- 
ing the first vitrectomy. 

Membranes, such as those recurring soon 
after surgery, were more cellular than older 
membranes. As a membrane matures, the colla- 
gen within it becomes more tightly packed and 
the number of retinal glial cells seems to be 
reduced. The finding of a large number of glial 
cells in a membrane indicates clinical activity, 
whereas older inactive membranes are mainly 
comprised of collagen fibers. 

Contraction of the preretinal strands contain- 
ing glial cells and collagen seems to lead to 
auto-stripping of the membrane from the reti- 
nal surface in some places. The resulting de- 
tached membrane has two surfaces, a vitreal 
and a retinal surface. The latter is probably 
covered by cells originating from the vitreal 
surface, thus explaining the similarity of the 
cells on the two sides of the membrane. Where 
the membrane was peeled directly from the 
retinal surface, it shared either uncovered col- 
lagen or internal limiting lamina. 

The described late stages of these various 
retinal vasculopathies seem to form a distinct 
pathologic picture. All retinal vascular diseases 
that result in retinal detachment and are known 
to cause subretinal exudates belong to this 
entity (angiomatosis retinae, familial exudative 
vitreoretinopathy, Coats’ syndrome, and reti- 
nopathy of prematurity). 

This entity has probably remained unknown 
because, unless severe disease has developed, 
most cases are simply overlooked. In our own 
practice, we now find vitreous disease in most 
vasculopathies with so-called exudative de- 
tachments. It is apparent that only few cases 
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have to be treated with vitreous surgery. Usu- 
ally exudation stops after treatment of the vas- 
cular lesion. Vitreous surgery and treatment of 
the vascular lesion should be considered in 
cases where subretinal exudates develop and 
where there is vitreous membrane formation 
with strong traction on the retina that keeps the 
retina detached. 
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OPHTHALMIC MINIATURE 
Mrs. Pugh: Then it’s time to get up. Give me my glasses. 
No, not my reading glasses, I want to look out. 


I want to see. 


Dylan Thomas, Under Milk Wood 


J. M. Dent, 1954 





HLA Typing in Birdshot Chorioretinopathy 





H. A. Priem, M.D., A. Kijlstra, Ph.D., L. Noens, M.D., G. S. Baarsma, M.D., 
J. J. De Laey, M.D., and J. A. Oosterhuis, M.D. 


We examined 49 patients with birdshot cho- 
rioretinopathy in whom HLA typing had been 
performed. Of these 49 patients, 47 (95.9%) 
had the HLA-A29 antigen. The HLA-B12 (B44) 
antigen was also significantly associated with 
the disease, but this antigen is known to be in 
linkage disequilibrium with the antigen HLA- 
A29. The HLA-A2 antigen was less frequent in 
patients with birdshot chorioretinopathy than 
in the control group of normal European indi- 
viduals (20% as compared to 44.6%). 


THE CLINICAL MANIFESTATIONS of birdshot 
chorioretinopathy were first described and de- 
fined as a separate ocular entity in 1980 by Ryan 
and Maumenee.’ In a recent study of a large 
group of European patients with birdshot cho- 
rioretinopathy, the importance of the different 
clinical manifestations and their diagnostic 
value were assessed.* In 1982 Nussenblatt and 
associates’ found that birdshot chorioretino- 
pathy was strongly associated with the gene 
coding for the major histocompatibility com- 
plex antigen HLA-A29. Of 20 birdshot chorio- 
retinopathy patients studied by these investi- 
gators, 80% were shown to carry the HLA-A29 
antigen. 

We undertook this study to confirm the asso- 
ciation between HLA-A29 and birdshot chorio- 
retinopathy in a large group of European pa- 
tients, and its potential value as a major 
diagnostic criterion for birdshot chorioretino- 


pathy. 
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Subjects and Methods 


Between 1985 and 1986, birdshot chorioreti- 
nopathy was diagnosed in 102 patients accord- 
ing to the following criteria, which were based 
on the clinical manifestations as described by 
Ryan and Maumenee’: (1) the typical fundus 
picture of symmetrically scattered, small, 
cream-colored flecks, (2) retinal vasculopathy, 
with leakage of large retinal vessels, cystoid 
macular edema, or both, (3) disk edema or optic 
atrophy, and (4) inflammatory signs in the 
vitreous. Data on HLA-A29 typing performed 
in local tissue typing centers were obtained in 
49 patients with birdshot chorioretinopathy, 
including 26 Belgian, 17 Dutch, five French, 
and one English patient. Complete HLA-A and 
-B typing was available in 45 patients. 

Control subjects included 183 uveitis patients 
from The Netherlands and Belgium’; 3,924 
healthy subjects from HLA-typing studies 
in The Netherlands’ and Belgium (data from 
the Bloodtransfusion Centre, Department of 
Haematology, University of Gent); and 2,650 
healthy subjects from Europe. Observations 
on the linkage disequilibrium between certain 
haplotypes were also used for comparison.’ 

Statistical evaluation of the data included ho- 
mogeneity testing of the group (chi squared), 
the relative risk factor, and Fisher’s exact test. 
We used the methods described by Mathews 
concerning the statistical aspects of immunoge- 
netic associations with diseases. For determin- 
ing the relative risk factor in the case of small 
numbers, we used a modified formula accord- 
ing to Haldane as described in the work of 
Svejgaard.® The statistical significance was de- 
termined by the one-sided Fisher’s exact test. 


Results 


Complete HLA-A and -B typing data were 
available in 45 patients with birdshot chorioret- 
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(95.9%), whereas only 13 of 183 control patients 
with uveitis (7%) carried this antigen (Table 3). 





*Healthy subjects from Belgium and The Netherlands. 
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TABLE 2 TABLE 3 

FREQUENCY OF HLA-A29 AND FREQUENCY OF HLA-A29 IN PATIENTS 
HLA-B12 WITH BIRDSHOT CHORIORETINOPATHY 
AND CONTROLS WITH UVEITIS 
A29 AND A29 POSITIVE TOTAL 
Bi2 AND NO. OF A29 TOTAL 
SUBJECTS POSITIVE B12 NEGATIVE SUBJECTS NO. OF 
Birdshot SUBJECTS POSITIVE NEGATIVE PATIENTS 
chorioretinopathy Birdshot 
patients 29 14 43 chorioretinopathy 
Healthy patients 47 2 49 
subjects” 124 114 238 Uveitis 
patients 13 170 183 


Contrary to the findings of Nussenblatt and 
associates, we found one patient with birdshot 
chorioretinopathy who was both A29-and B27- 
positive. Furthermore, one of the HLA-A29- 
negative patients was also B27-positive. 





Discussion 





Our findings confirm the strong association 
between birdshot chorioretinopathy and the 
HLA-A29 antigen. The risk that an HLA-A29- 
positive individual might acquire birdshot cho- 
rioretinopathy is approximately 200 times high- 
er than it would be for a person not carrying 
this antigen. This association is presently the 
strongest HLA class I disease association re- 
ported; the HLA-B27 association with ankylos- 
ing spondylitis has a relative risk of 69.1 in 
whites.” Other weaker HLA-A29 disease asso- 
ciations have also been reported for carcinoma 
of the liver (relative risk, 3.1), porphyria 
cutanea tarda (relative risk, 2.47), recurrent 
herpes labialis (relative risk, 3.0), and subacute 
sclerosing panencephalitis (relative risk, 
3:61};” 

The strong association found in the present 
study may be the result of the strict criteria 
used for the diagnosis of birdshot chorioreti- 
nopathy. In addition to the clinical criteria 
currently used, future diagnostic criteria may 
include HLA-A29 typing. Although over 100 
European patients with birdshot chorioretinop- 
athy were examined clinically,* data on HLA 
typing were only available in 49 patients, in- 
cluding all the Dutch and Belgian patients and 
a limited number of French and English pa- 
tients. 

The association between birdshot chorioreti- 
nopathy and HLA-A29 may provide clues con- 





cerning the origin of this disease. Of the vari- 
ous HLA-disease associations previously 
described, most have been associated with 
HLA-DR and HLA-B antigens; few associations 
have been described with the HLA-A locus.” 
Thus, the HLA-A29 birdshot chorioretinopathy 
association is unique in this respect. 

The finding that HLA-A2 appears less fre- 
quently in birdshot chorioretinopathy patients 
than in the normal population is probably sec- 
ondary to the finding that almost all patients 
carry the HLA-A29 antigen. An increase of one 
antigen results in the decrease of one or more 
of the other antigens belonging to the same 
locus. 

It is now becoming clear that genes within 
the HLA system play an important role in the 
regulation of T-cell function. HLA class I genes 
(HLA-A, -B, or -C) regulate antigen presenta- 
tion to helper T cells. In general, it is assumed 
that the involvement of HLA genes reflects host 
responses to infectious agents. Exceptions in- 
clude enzymatic deficiencies such as the 21- 
hydroxylase deficiency, which maps within the 
HLA regions.” 

Various hypotheses have been proposed to 
explain the direct involvement of the HLA sys- 
tem in the pathogenesis of certain diseases.” 
These include the following: (1) failure of infec- 
tious agents to associate with HLA antigens, (2) 
gaps in the repertoire of T-cell recognition of 
antigens, which is influenced by the HLA 
genes, (3) molecular mimicry, whereby HLA 
antigens resemble infectious agents resulting 
in tolerance, and (4) HLA antigens that may act 
as more or less efficient receptors for infectious 
agents. 

Although exact mechanisms have not yet 
been proven, both experimental evidence and 


Vol. 105, No. 2 


HLA Typing in Birdshot Chorioretinopathy 185 





recent data concerning infectious disease in 
humans point to the following general scheme. 
Infectious agents may be the initial trigger for 
many of the HLA-associated diseases, whereby 
the immune response genes within this com- 
plex, in concert with other genes, will influence 
the resulting immune response. Depending on 
the host-parasite relationship, disease could 
either be caused by the chronicity of the infec- 
tion or by the secondary initiation of autoim- 
mune reactions. 

Clinical evidence suggests that birdshot cho- 
rioretinopathy is an inflammatory condition in 
which secondary autoimmune reactions direct- 
ed against ocular tissue antigens may be in- 
volved.’ No clinical clues are as yet available 
concerning a possible role of certain infectious 
agents in these patients. The identification of a 
disease susceptibility gene may, however, be 
the first step toward discovering the pathogen- 
esis of birdshot chorioretinopathy. 
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OPHTHALMIC MINIATURE 

He could not say that he liked to paint. It was neither pleasure nor relief, 
it was self-torture, but somehow, that didn’t matter. He sat on a canvas 
stool before a small easel and he looked at an empty sweep of hills, at the 
woods and the sky. He had a quiet pain as sole conception of what he 
wanted to express, a humble, unbearable tenderness for the sight of the 
earth around him—and something tight, paralyzed, as sole means to 
express it. He went on. He tried. He looked at his canvases and knew that 
nothing was captured in their childish crudeness. It did not matter. No one 


was to see them. 


Ayn Rand, The Fountainhead 


New York, The Bobbs-Merrill Company, 1971, p. 565 





The Diagnosis and Treatment of Bilateral Masked Superior 


Oblique Palsy 


Burton J. Kushner, M.D. 


I reviewed retrospectively the records of 147 
consecutive patients who had superior oblique 
palsy. Of the 147 patients, 28 had bilateral 
superior oblique palsies, and in nine of the 28 
the involvement was so asymmetric that the 
palsy in the lesser affected eye was either 
completely masked or almost masked preoper- 
atively. Relying on preoperative diagnostic 
criteria such as the presence of bilateral objec- 
tive torsion, cover testing in the oblique fields 
of gaze, size of the subjective cyclotropia, 
amount of the “V” shift, and subjective symp- 
toms, all nine patients underwent bilateral 
surgery at the time of their initial operation 
and obtained satisfactory results. No patient 
was later found to have bilateral masked supe- 
rior oblique palsy after unilateral surgery. 


SUPERIOR OBLIQUE PALSY has been described 
as the most common form of vertical paralytic 
strabismus.’ It frequently occurs bilaterally. 
Scott and Kraft? reported a 29% incidence of 
bilaterality in a large series of patients with 
superior oblique palsy. Urist® described two 
cases of bilateral superior oblique palsy that 
were so asymmetric that the paresis of the 
lesser affected eye was completely hidden by 
the large hypertropia of the more affected eye 
until after unilateral surgery was performed. 
Since then, others have reported this phenome- 
non and the term “masked bilateral superior 
oblique palsy” has been popularized to de- 
scribe this entity.*’ The frequency of bilateral 
masked superior oblique palsy in these reports 
ranged between 8% and 28% of patients 
thought to have unilateral superior oblique 
palsy preoperatively. Jampolsky® stated that 
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the examiner should always assume that a pa- 
resis is bilateral until it is proven to be other- 
wise. Any degree of positive forced tilt to both 
sides indicates bilaterality; that is, a large de- 
gree of right hyper on right tilt and perhaps 
only one to two prism diopters of left hyper on 
left tilt, is sufficient for a bilateral diagnosis. 

In their classification and treatment protocol 
for bilateral superior oblique palsy, Scott and 
Kraft? described treatment recommendations 
for asymmetric bilateral superior oblique palsy. 
They did not, however, give surgical recom- 
mendations for suspected bilateral masked su- 
perior oblique palsy. Despite Jampolsky’s ad- 
monition, as faras I can determine, there are no 
published guidelines for treating bilateral 
masked superior oblique palsy if it is recog- 
nized preoperatively. | 

Since 1974 my approach to the surgical treat- 
ment of superior oblique palsy has included 
considering bilateral surgery if I suspected a 
bilateral masked problem on clinical grounds 
preoperatively. The purpose of this review was 
to determine if this approach has been success- 
ful in decreasing the frequency of bilateral 
masked superior oblique palsy requiring a sec- 
ond operation. 


Material and Methods 


The records of all patients seen by me at the 
University of Wisconsin Pediatric Eye Clinic or 
the Davis-Duehr Eye Clinic with the diagnosis 
of bilateral or unilateral superior oblique palsy 
between 1974 and 1986 were reviewed retro- 
spectively. The diagnosis of superior oblique 
palsy was made primarily by the Parks three- 
step test,? with consideration being given to 
other clinical conditions that mimic superior 
oblique palsy on the three-step test.” When 
possible, measurements were also performed 
in the oblique fields of gaze, and at least a 
subjective cover test was performed in all of the 
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oblique fields to rule out a reversal of the 
hypertropia. 

In cooperative patients the double Maddox 
rod test was used to assess subjective torsion, 
and since 1975 the presence of objective torsion 
was noted. Because in patients with normal 
ocular motility the fovea occupies a position 
that lies on the same level as the lower half of 
the disk, I considered any eye in which the 
fovea was below the lower margin of the disk as 
exhibiting objective extorsion. This observa- 
tion was determined by using indirect ophthal- 
moscopy while the eye being studied fixated on 
the dimmed light of the indirect ophthalmo- 
scope. Because the indirect ophthalmoscope 
produces an inverted image, objective extor- 
sion appeared to be represented by the fovea 
lying above the superior disk margin. In many 
cases fundus photography was used to aid in 
this clinical assessment. This method of assess- 
ing objective extorsion has been previously 
described.” 

If the eye that was not the hypertropic eye in 
the primary position showed a hypertropic de- 
viation in any field of gaze, including the 
oblique fields, or on ipsilateral head tilt, a 
diagnosis of bilateral superior oblique palsy 
was made. Because the three-step test, which is 
commonly used to diagnose superior oblique 
palsy, does not require oblique field measure- 
ments, it may not successfully detect bilateral 
asymmetric superior oblique palsy if the hyper- 
tropia of the lesser affected eye is only present 
in the oblique fields. In these cases, the bi- 
laterality of the palsy is not truly masked. For 
this reason I use the term “almost masked” to 
describe this clinical situation. The term 
masked bilateral superior oblique palsy is re- 
served for those patients in whom a hyper- 
tropia of the lesser affected eye is not present in 
any field of gaze nor on head tilt. Patients were 
included in the statistical analysis if follow-up 
was for at least six months after surgery, or one 
year from the time of initial diagnosis if the 
patients did not undergo surgery. 

I suspected bilateral masked superior oblique 
palsy if the subjective cyclotropia was greater 
than 10 degrees, if the “V” shift (difference in 
horizontal alignment between upgaze and 
downgaze) was greater than 20 prism diopters, 
if there was a small hypertropia in the primary 
position with a large hypertropia of the same 
eye in adduction, if a chin down rather than a 
head tilt posture was assumed, or if objective 
torsion was present bilaterally. In cases in 
which a composite of these clinical findings 


suggested bilaterality, asymmetric bilateral 
surgery was performed. 

Although the surgical procedures used in 
such patients were determined individually 
based on their motility pattern, there were 
several underlying principles used consistent- 
ly. If the deviation was greater in upgaze than 
downgaze, typically bilateral asymmetric infe- 
rior oblique weakening procedures were per- 
formed. This was accomplished by recessing 
the inferior oblique 6 mm in the eye that was 
hypotropic in the primary position, and recess- 
ing the inferior oblique 10 or 12 mm in the eye 
that was hypertropic in the primary position 
preoperatively. A 10-mm recession was per- 
formed if the inferior oblique had an overaction 
of +1 or +2 preoperatively, and a 12-mm reces- 
sion was performed if the overaction was +3 or 
+4, 

If the deviation was greater in downgaze, 
typically bilateral asymmetric superior oblique 
tightening procedures were performed, either 
bilateral asymmetric superior oblique tucks ora 
superior oblique tuck combined with a Harada- 
Ito procedure in the other eye. Bilateral asym- 
metric superior oblique tucks were accom- 
plished by first tucking the superior oblique in 
the hypertropic eye an amount that was just 
sufficient to produce tightness of the tendon 
intraoperatively while the tucking device was 
being expanded. The amount of the tuck was 
then measured. The superior oblique tendon in 
the hypotropic eye was then tucked either half 
that amount, if the hypertropia in the primary 
position was under 6 prism diopters, or three- 
fourths that amount, if the hypertropia in the 
primary position was between 6 and 12 prism 
diopters preoperatively. If the vertical devia- 
tion in the primary position was so large that it 
could not be corrected with asymmetric oblique 
surgery alone (typically greater than 12 prism 
diopters), I added a recession of the inferior 
rectus muscle in the hypotropic eye unless the 
superior rectus muscle in the hypertropic eye 
was found to be contractured with intraopera- 
tive forced duction testing. If contracture was 
found, then the superior rectus muscle in the 
hypertropic eye was recessed. An adjustable 
suture was used if possible. During postopera- 
tive adjustment an attempt was made to adjust 
the ocular alignment to orthophoria in the pri- 
mary position, provided that this did not pro- 
duce an overcorrection in the downgaze read- 
ing position. If such an overcorrection were 
produced, I readjusted the ocular alignment to 
produce orthophoria in the downgaze reading 
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position, leaving a small residual undercorrec- 
tion in the primary position. 

My criteria for evaluating the surgical success 
in bilateral masked and almost masked superi- 
or oblique palsy was as follows. If postopera- 
tively the patient did not require prisms to be 
free of diplopia in the primary position at 
distance, at near (including the downgaze read- 
ing position), and up to 20 degrees right or left 
of primary, without an abnormal head posture, 
I rated the outcome as “excellent.” I graded the 
outcome as “‘good”’ if all of the above criteria 
were met except that the patient required some 
prism ground in his or her spectacles. The 
rating of “good” was withheld, however, if the 
amount of prism required could not be ground 
into spectacles and the use of a Fresnel lens was 
needed (typically greater than a total of five 
prism diopters for the right and left eyes com- 
bined). If a different amount of prism was 
needed for distance than at the near downgaze 
reading position, and the patient required sep- 
arate spectacles for distance and reading, the 
outcome was considered “fair.” Any patient 
not meeting all of the above criteria or requiring 
a Fresnel lens on a long-term basis was consid- 
ered to have a “poor” outcome. 

I use the term congenital superior oblique 
palsy to describe patients in whom the cause 
was unclear, documented to be long-standing, 
but not necessarily diagnosed in infancy. Pa- 
tients in whom previous vertical muscle sur- 
gery confused the diagnosis of superior oblique 
palsy were eliminated from this analysis. 





Results 





This series consisted of 147 consecutive pa- 
tients with the diagnosis of superior oblique 
palsy. Of these 147 patients, 96 had congenital 
unilateral superior oblique palsy (Table 1). The 
cause in the five patients listed as “other” in 
Table 1 included one case each of central nerv- 
ous system tumor, meningitis, and herpes zos- 
ter and two cases were iatrogenic. 

I did not perform surgery on 35 of the 147 
patients (Table 2). A surprising number of pa- 
tients had relatively mild symptoms, which 
either did not require treatment or could be 
managed with a small amount of vertical prism. 
Those patients who did not undergo surgery 
were free of diplopia in the primary position or 
in the downgaze reading position, except dur- 
ing times of extreme fatigue. They had to be 


TABLE 1 
DISTRIBUTION OF CASES OF SUPERIOR OBLIQUE 
PALSY BY CAUSE 


(N = 147) 
ee 
TYPE CONGENITAL TRAUMATIC OTHER 
Unilateral 96 18 5 
Bilateral* 5 14 0 
Bilateral almost masked’ 3 2 0 
Bilateral masked? 2 2 0 
Total 106 36 5 


“Bilateral hypertropias seen on three-step test. 
‘Hypertropia of lesser involved eye only seen in oblique fields. 
‘Hypertropia of lesser involved eye not seen. 


free of a cosmetically unacceptable head pos- 
ture to maintain fusion. The mean follow-up 
period for these patients was 2.9 years (S.D. = 
2.0 years). As expected, patients with unilater- 
al superior oblique palsy who did not require 
surgical intervention had a much smaller devi- 
ation in the primary position (mean = 7.17 
prism diopters; S.D. = 4.8 prism diopters) than 
patients with unilateral superior oblique palsy 
who did require surgery (mean = 18.7 prism 
diopters; S.D. = 10.18 prism diopters). This 
difference was significant (t-test, P < .001). 


TABLE 2 
REASONS FOR NOT OPERATING ON 
PATIENTS WITH SUPERIOR OBLIQUE PALSY 


(N = 35) 
(aga 
CAUSE* 
REASON CONGENITAL TRAUMA 
Unilateral 
Mild problem’ 15 1 
Surgery performed elsewhere 4 1 
Recovered? 0 4 
Surgery advised, patient refused 1 1 
Lost to follow-up 0 1 
Bilateral 
Mild problem’ 0 1 
Surgery performed elsewhere 0 2 
Recovered? 0 2 
Lost to follow-up 0 1 
Total 20 14 


“The patient with unilateral superior oblique palsy caused by 
herpes zoster also had a mild problem. 

‘May have needed prisms for single binocular vision. 

‘Recovery sufficient that surgery was not needed. 
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TABLE 3 
CLINICAL CHARACTERISTICS OF BILATERAL 
AS COMPARED TO 
UNILATERAL SUPERIOR OBLIQUE PALSY 





CHARACTERISTIC UNILATERAL BILATERAL P VALUE 


8 of 119 (15%) 18 of 28 (64%) P<.001* 
24432+78 122 +11 Por 


Trauma as cause 

Mean + S.D. 
difference in hyper 
on tilt right and left 
(A) 

Excyclotropia by 70 £45 13632+7.1 P<.01' 
double Maddox 
rod test (deg) 


“V” shift (A) 20 +46 139 +11 4xP<.001' 





*By chi square test. 
"By t-test. 


Clinically, patients with bilateral superior 
oblique palsy were more likely to have trauma 
as a cause, had larger excyclotropias and “V” 
shifts, but smaller forced head tilt differences 
than patients with unilateral superior oblique 
palsy (Table 3). For the purpose of statistical 
analysis, the difference recorded between the 
hypertropia on right and left head tilt was in 
terms of absolute numbers. For example, if a 
patient had a 15-prism diopter right hyper- 
tropia on right tilt and a 10-prism diopter left 
hypertropia on left tilt, the difference would be 
recorded as 25 prism diopters. Excyclotropia 
was recorded as the sum of the total of the 
excyclotropia seen in both eyes with the double 
Maddox rod test. The “V” shift represented the 
difference in the horizontal alignment between 
upgaze and downgaze, as described by Kraft 
and Scott.’ 

Five patients were considered to have almost 
masked bilateral superior oblique palsy and 
four patients were thought to have masked 
superior oblique palsy. Their preoperative 
prism and cover test measurements, and objec- 
tive and subjective cyclotropia, are represented 
in Figures 1 and 2 and their clinical course is 
outlined in Table 4. 

None of the 90 patients on whom surgery 
was performed for suspected unilateral superi- 
or oblique palsy later showed evidence of a 
masked superior oblique palsy in the fellow 
eye. In one additional patient seen in consulta- 
tion I suspected a bilateral masked superior 
oblique palsy based on the criteria outlined 
above. Although I recommended that the pa- 
tient undergo bilateral surgery, he subsequent- 


ly underwent unilateral surgery by the refer- 
ring ophthalmologist. Several weeks after 
surgery he was found to have a previously 
masked superior oblique palsy in the fellow 
eye. 


Discussion 


Many authors believe that bilaterality of su- 
perior oblique palsy can be predicted based on 
the presence of a large “V” shift, greater than 
12 degrees of subjective excyclotropia, and a 
chin down posture preoperatively.’ Others, 
however, have reported cases of bilateral 
masked superior oblique palsy that did not 
show these findings preoperatively.*’ Al- 
though in this series the bilaterally affected 
patients had more subjective torsion, a greater 
“V” shift, and more frequently a history of 
trauma as the causative factor, bilaterality 
could not always be diagnosed by these criteria 
alone. Many of the patients with bilateral in- 
volvement did not show these findings. 

Assessing the oblique fields of gaze was es- 
sential in diagnosing bilaterality. Although ac- 
curate prism and cover testing in the four 
oblique fields can be technically difficult, a 
qualitative cover test should be performed in 
those fields of gaze to look for a reversal of the 
hypertropia. Often there is a moderate hori- 
zontal deviation present in the field of the 
inferior obliques, which may mask a small ver- 
tical deviation. Neutralization of the horizontal 
deviation with prisms while performing a cover 
test is helpful in visualizing small vertical devi- 
ations in the range of 2 to 4 prism diopters. One 
should add to Jampolsky’s admonition? that the 
presence of a reversal of hypertropia in any 
field of gaze, including the oblique fields, and 
not only on opposite head tilt, is diagnostic of a 
bilateral superior oblique palsy. I believe that 
some of the previously reported bilateral 
masked superior oblique palsies were really 
almost masked, and the examiner failed to 
check the oblique fields of gaze. Hugonnier* 
was probably describing bilateral almost 
masked superior oblique palsy when he stated 
that a suspicion (of bilaterality) should be 
aroused if there is even mild overaction of the 
inferior oblique in the hypotropic eye. 

Although Scott and Kraft’s? classification of 
bilateral superior oblique palsy does include a 
category for patients with marked asymmetry 
of involvement, I believe that the bilateral al- 
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Case 1 
4 LHT 8 RHT 12 RHT 
10 XT 8 XT 7 XT 
j ORTHO 
3 RH ¢—— 12 RHT — 16 RHT 
3 K 


| ‘~~ 


8 RHT 


Subjective 
Excyclo: OD 8° 
Os 5° 
Objective 
Excyclo: Not tested 





Case 4 


4 RHT 
15 XT 


NI 


2 RHT 4—6 RHT —> 20 RHT 


4 ET | 


NOT 
TESTED 


12 LHT 
15 XT 


Case 2 


5 RH 


Subjective 
Excyclo: OD 8° 
OS 8° 
Objective 
Excyclo: Bilateral 





Case 5 


8 RHT 20 RHT 
4 XT 5 XT 


Mig | 


5 RH ~o RAT = 35 AMT 


/ | 


4 LHT 





NOT 4 RHT NOT 

TESTED 12 ET TESTED 14 RHT 20 RHT 35 RHT 

Tat R: Th? & 

8 RHT O HYPER TILT R: TILT E 
30 RHT 5 RHT 


Subjective 
Excyclo: OD 0° 
OS 0° 


Objective 
Excyclo: OD only 





Subjective 
Excyclo: OD 5° 
OS 0° 


Objective 
Excyclo: Not tested 





Case 3 


14 LHT O HYPER FLICK RHT 


Subjective 
Excyclo: OD 0° 
OS 7° 
Objective 
Excyclo: Bilateral 


Fig. 1 (Kushner). Preoperative 
ocular motility showing bilateral al- 
most masked superior oblique 
palsy represented as prism diop- 
ters of deviation. LHT, left hyper- 
tropia; RHT, right hypertropia; XT, 
exotropia; ET, esotropia; RH, right 
hyperphoria; LH left hyperphoria; 
X, exophoria; Excyclo, excyclotro- 
pia. 


most masked superior oblique palsy should be 
thought of as a separate category. Because the 
stated diagnostic criteria for their series did not 
include oblique field measurements (even 
though they were performed for many of their 
patients), their classification system as written 


may not diagnose the almost masked bilateral 
patient. 

Kraft and Scott’ suggested that increased use 
of objective tools, such as the observation of 
fundus torsion, may help separate masked bi- 
lateral superior oblique palsy from truly unilat- 
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Case 6 Case 7 
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Subjective 
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Objective 
Excyclo: Marked 
Bilateral 








Subjective 
Excyclo: OD 5° 
OS 10° 


Objective 
Excyclo: Bilateral 


Fig. 2 (Kushner). Preoperative 
ocular motility. Bilateral masked 
superior oblique palsy was diag- 


Case 8 nosed preoperatively. 
Case 9 

O HYPER O HYPER 5 RHT 

18 XT 25 XT 25 XT O HYPER 2 RHT 18 RHT 
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Excyclo: OD 10° 
OS 10° 


Objective 
Excyclo: Bilateral 








Subjective 
Excyclo: OD 10° 
Os 5° 


Objective 
Excyclo: OD Definite 
OS Borderline 


eral cases. I have found this to be a helpful 
diagnostic tool. In some of the patients in this 
series it was the main finding suggesting bi- 
laterality. The presence of a small hypertropia 
in the primary position (under 5 prism diop- 
ters) and a large hypertropia when the hyper- 
tropic eye was adducted was also a helpful 
sign. 

The data confirmed my clinical impression 


that patients with bilateral superior oblique 
palsy show a smaller difference in the hyper- 
tropia between right and left head tilt than 
patients with unilateral superior oblique palsy. 
This is contrary to what one might assume. In 
the hypothetical situation of a right superior 
oblique palsy, a large right hypertropia on right 
tilt and a small right hypertropia on left tilt are 
typically seen. If upon that a left superior 
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TABLE 4 
CLINICAL COURSE OF BILATERAL MASKED AND 
ALMOST MASKED SUPERIOR OBLIQUE PALSY 





PATIENT NO., SEX, 


AGE AT SURGERY SURGICAL FOLLOW-UP 
(YRS) PROCEDURE OUTCOME (mos) 
1, F, 57 Recess right inferior Good 26 


oblique 10 mm, 
recess left inferior 
oblique 6 mm, 
recess left inferior 
rectus 3 mm* 
2, M, 56 Harado-lto procedure Excellent 32 
bilaterally 
3, F, 16 Recess right inferior Excellent 16 
oblique 6 mm, 
recess left inferior 
oblique 10 mm 
4, F, 42 Recess right inferior Good 18 
oblique 12 mm, 
recess left inferior 
oblique 6 mm 
5, M, 20 Tuck right superior Excellent 38 
oblique, 
Harada-lto 
procedure left 
superior oblique 
6, M, 41 Recess right inferior a aii 
oblique 12 mm, 
recess left inferior 
oblique 6 mm, 
recess left inferior 
rectus 3 mm* 
t, F, 04 Recess right inferior Excellent 13 
oblique 6 mm, 
recess left inferior 
oblique 10 mm 
8, M, 32 Harada-lto procedure Good _ 
bilaterally, recess 
left lateral rectus 
7 mm* 
9, M, 49 Tuck right superior Excellent 47 
oblique, Harada-lto 
procedure left 
superior oblique 


“Adjustable suture used. 


oblique palsy, which should have a large left 
hypertropia on left tilt and a small left hyper- 
tropia on right tilt, is superimposed, the hyper- 
tropias should be approximately additive. This 
apparent discrepancy can be explained. Typi- 
cally, a patient with a unilateral superior 


oblique palsy fixes with the uninvolved eye, so 
there is no alteration in the normal resting 
tonus to that eye in the primary position. If a 
patient has a bilateral superior oblique palsy, 
the fixing eye by definition is one with a paresis 
of a depressor. Therefore, more innervation 
than usual must be sent to the inferior rectus 
muscle to keep the eye in the primary position. 
This excessive ‘‘downgaze” innervation should 
be accompanied by an inhibition of the superior 
rectus muscle (Sherrington’s law). This relative 
inhibition of the superior rectus muscle may 
interact with the stimulation of the superior 
rectus muscle on ipsilateral head tilt, resulting 
in less elevation of the eye (Fig. 3). This same 
process explains why a bilateral asymmetric 
superior oblique palsy may be masked and not 
show a reversing hypertropia on head tilt right 
and left. If the superior rectus muscle is inhibit- 
ed in the lesser involved eye because of exces- 
sive innervation to the inferior rectus muscle, 
the superior rectus muscle is less likely to raise 
the eye sufficiently to cause a reversal of the 
hypotropia (Fig. 4). 

Souzas-Dias’ offered a different hypothesis 
for the masking of the superior oblique palsy in 
the lesser involved eye. He theorized that the 
superior rectus muscle in the more affected eye 
will overact (contracture), producing an under- 
action of the inferior rectus muscle on the same 
side. The underaction of the inferior rectus 
muscle will result in a greater innervation to 
the superior oblique in the lesser involved eye, 
which negates the underaction caused by the 
paresis and avoids development of overaction 
of its antagonist, the inferior oblique. This 
increased innervation to the superior oblique in 
the lesser involved eye hides the paresis. 

In order for Souza-Dias’ explanation to be 
valid, however, the patient would have to be 
fixing with the eye with the greater degree of 
superior oblique involvement. If a patient does 
not fixate with the hypertropic eye, as is usual- 
ly the case, there would be no increased inner- 
vation necessary to the inferior rectus muscle 
in the hypertropic eye, and therefore no in- 
creased innervation to its yoke muscle, the 
superior oblique in the lesser involved eye. 

In the present series, nine of the 112 patients 
(8%) who underwent stabismus surgery had 
either a bilateral masked or bilateral almost 
masked problem, and all were diagnosed as 
having bilateral involvement preoperatively. 
This is virtually identical to the incidence of 
bilateral masked superior oblique palsy report- 
ed by Kraft and Scott’ in their large series. 
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Fig. 3 (Kushner). Left, In a hypothetical left superior oblique palsy there is no change in the innervational 
tonus to the extraocular muscles in the primary position if fixation is carried out with the uninvolved right eye. 
Right, In a hypothetical bilateral asymmetric superior oblique palsy with greater involvement in the left eye than 
the right eye, there is a change in the normal resting tonus in the primary position. If fixation is carried out with 
the lesser involved right eye, in order to bring the right eye to the primary position there is a stimulation of the 
depressors (superior oblique and inferior rectus muscles) and an inhibition of the elevators (inferior oblique and 
superior rectus muscles). Because the superior oblique is paretic, more of this increased depression action will 
be coming from the inferior rectus muscle. Because the fixing eye determines the neural input to the nonfixing 
eye, there will also be stimulation of the left superior oblique and left inferior rectus muscles, with inhibition of 
the left inferior oblique and left superior rectus muscles. This relative inhibition of the left superior rectus 
muscle results in less left hypertropia than in the unilateral case. SR, superior rectus muscle; SO, superior 
oblique muscle; IR, inferior rectus muscle; IO, inferior oblique muscle; n, normal resting tonus; +, stimulation 
above normal resting tonus; —, inhibition. 


Although appropriate awareness of the signs of 
bilateral masked involvement can substantially 


this series that has not been reported previous- 
ly was the observation of bilateral objective 


decrease the frequency of second surgical pro- 
cedures, bilaterality cannot always be detected 
preoperatively. Many of the previously report- 
ed cases of bilateral masked superior oblique 
palsy would have been misdiagnosed using the 
criteria I used in this series.**’ The one preop- 
erative diagnostic criterion used throughout 


fundus torsion. This may be an important fac- 
tor in diagnosing bilaterality, as had been pre- 
dicted by Kraft and Scott.’ 

Surgical principles similar to those used in 
this series for treating bilateral almost masked 
superior oblique palsy were used by Pinchoff, 
Bergstrom, and Sandall’ for treating two pa- 
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Fig. 4 (Kushner). Left, In hypothetical right superior oblique palsy on head tilt right, the superior rectus and 
superior oblique muscles are innervated and the inferior oblique is inhibited. Because the superior oblique is 
paretic, the innervation to the superior rectus muscle causes the eye to elevate. Right, In hypothetical bilateral 
superior oblique palsy with lesser involvement of, but fixation with, the right eye, the right inferior rectus 
muscle is innervated to bring the eye to the primary position. This innervation for depression causes partial 
inhibition of the superior rectus muscle. This, in part, negates the reflex for innervation to the right superior 
rectus muscle that occurs because of the right head tilt. This results in less elevation of the right eye. 
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tients with similar motility patterns. These two 
cases combined with those reported here sug- 
gest that markedly asymmetric bilateral superi- 
or oblique palsy can be effectively treated with 
bilateral asymmetric surgery. Bilateral asym- 
metric surgery can also be safely performed in 
patients in whom a bilateral masked superior 
oblique palsy is suspected, despite there being 
no manifestation of hypertropia of the eye with 
lesser involvement. 
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OPHTHALMIC MINIATURE 
.. . Ten years ago a pair of these glasses ab oculis ad legendum were sold 
for six Bolognese crowns. I was given a pair of them by a great master, 
Salvinus of the Armati, more than ten years ago, and I have jealously 
preserved them all this time, as if they were—as they now are—a part of my 
very body.” 

“I hope you will allow me to examine them one of these days. I would be 
happy to produce some similar ones,” Nicholas said, with emotion. 

“Of course,” William agreed, “but mind you, the thickness of the glass 
must vary according to the eye it is to serve, and you must test many of 
these lenses, trying them on the person until the suitable thickness is 
found.” 


st 


Umberto Eco, The Name of the Rose 
Translated by William Weaver 
New York, Harcourt Brace Jovanovich, 1983, p. 86 





Bacillus Keratitis Associated With Contaminated Contact 


Lens Care Systems 





Paul B. Donzis, M.D., Bartly J. Mondino, M.D., and Barry A. Weissman, O.D. 


We examined two soft contact lens wearers 
who developed keratitis associated with Bacil- 
lus contamination of their contact lens care 
systems. Patient 1 developed a corneal ulcer 
caused by B. subtilis, and Patient 2 demon- 
strated multiple, diffuse, punctate corneal epi- 
thelial opacities associated with B. cereus con- 
tamination in the contact lens and lens case 
compartment. The contact lens cases of both 
patients contained Bacillus spores that sur- 
vived multiple heat disinfection treatments. 
Three different contact lens chemical disinfec- 
tion systems used for the minimum recom- 
mended time failed to kill the Bacillus 
organisms. 


MICROBIAL CONTAMINATION Of contact lens 
cases or solutions may be an important source 
of microorganisms that cause corneal ulcers in 
contact lens wearers.’ Chemical or heat disin- 
fection will kill most microorganisms present in 
contaminated care systems. Acanthamoeba or- 
ganisms, which cause devastating corneal in- 
fections in contact lens wearers, may resist 
chemical and peroxide disinfection and are 
only consistently killed by heat.’ Bacillus organ- 
isms, which also cause corneal ulcers in contact 
lens wearers,** are able to form spores that 
resist heat.° Herein we describe two soft contact 
lens wearers who developed keratitis associat- 
ed with Bacillus contamination of their contact 
lens care systems. These organisms resisted 
both heat and chemical contact lens disinfec- 
tion systems. 
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Case Reports 


Case 1 

A 19-year-old woman used daily-wear soft 
contact lenses for two years without difficul- 
ties. Each night she removed her lenses and 
rinsed them with thimerosal-preserved saline. 
She then placed the lenses in her contact lens 
case. She disinfected her lenses with heat once 
or twice each week. She replaced the saline in 
her case every two to three days, but never 
rinsed or air-dried her case. 

Two days before examination, she developed 
a red, painful left eye. On examination best 
corrected visual acuity was R.E.: 20/20 and 
L.E.: 20/30. Results of slit-lamp examination of 
her right eye were normal. Her left eye showed 
conjunctival hyperemia and edema. The left 
cornea had a peripheral anterior stromal infil- 
trate approximately 2 mm in diameter, with an 
overlying epithelial defect that was 0.5 mm in 
diameter. The anterior chamber showed 3+ 
cells and flare. A few keratic precipitates were 
also present. A diagnosis of microbial keratitis 
was made. Scrapings of the corneal ulcer were 
sent for culture and Gram stain. Her contact 
lens case and solutions were also cultured. A 
regimen of fortified topical cefazolin and genta- 
micin hourly was begun, and her corneal ulcer 
gradually healed over the next five days. Bacil- 
lus subtilis was grown from both contact lens 
case compartments and the corneal ulcer. 

On examination one month later, best cor- 
rected visual acuity in the left eye was 20/20. A 
superficial anterior stromal scar was present in 
the area of the previous ulcer. She resumed 
wearing her soft contact lenses using heat dis- 
infection and was instructed in proper care. 
Four months later, cultures of her care system 
were free from microbial contamination. 


Case 2 

A 27-year-old woman had used daily-wear 
soft contact lenses for ten years without experi- 
encing any problems. She disinfected her lens- 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 105:195-197, FEBRUARY, 1988 195 


196 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1988 


ees 


es with heat three to four times each week 
using homemade saline prepared from distilled 
water and salt tablets. Each batch of homemade 
saline lasted four to six weeks. One week be- 
fore examination, she noticed the onset of red- 
ness and irritation in her left eye but continued 
to wear her lens. Over the next two days, vision 
in the left eye began to deteriorate and the eye 
became painful and photophobic. She was ex- 
amined by her ophthalmologist who noted cor- 
neal epithelial opacities, stopped her contact 
lens use, and started a regimen of topical pred- 
nisolone sodium phosphate-sulfacetamide so- 
dium eyedrops. When her condition did not 
improve over the next few days, she was re- 
ferred to our institution. 

Best corrected visual acuity was R.E.: 20/20 
and L.E.: 20/40. Conjunctival hyperemia was 
noted in the left eye. In the left cornea were 
multiple, diffuse, punctate epithelial opacities 
that stained with fluorescein (Figure). Results 
of ophthalmoscopy were normal. The right eye 
was normal. Laboratory investigation showed 
growth of B. cereus from the solution in the left 
lens compartment of her contact lens case and 
her homemade saline. The left contact lens, 
which had been stored in a separate container 
since its removal from the eye, also grew B. 
cereus. The right lens and right lens compart- 
ment in her case showed no bacterial growth. 

She was treated with topical gentamicin four 
times daily, and the epithelial lesions disap- 
peared over the next six days. Her best correct- 
ed visual acuity improved to 20/20. Three 
weeks after our initial examination, the patient 
was fit with new contact lenses and instructed 
in proper care. She is doing well using heat 
disinfection on a daily basis. Results of repeat 


Figure (Donzis, Mondino, and Weissman). Left 
cornea of Patient 2 showing multiple, diffuse, epithe- 
lial opacities. 





cultures of her care system were negative for 
microbial contamination. 





Material and Methods 





A pure subculture of B. subtilis isolated from 
the cornea of Patient 1 and a pure subculture of 
B. cereus obtained from the contact lens case of 
Patient 2 were obtained on 5% sheep blood agar 
plates. A suspension of each organism was 
made in sterile normal saline at a concentration 
of approximately 1 x 10° colony-forming units 
per milliliter. Gram stain demonstrated the 
presence of spores as well as vegetative bacteri- 
al forms. One milliliter of each suspension was 
then placed into one compartment of ten sterile 
contact lens cases. A suspension of Staphylococ- 
cus epidermidis at approximately the same con- 
centration as the Bacillus organisms was placed 
in the other compartment as a control. The 
cases were then placed in new heat disinfection 
units and subjected to a complete heat disinfec- 
tion cycle. We also subjected the contaminated 
contact lens cases of our two patients to five 
consecutive heat disinfection cycles using new 
heat disinfecting units. After the disinfection 
cycle was complete, cultures were taken of each 
compartment. The cases were carefully opened 
so as not to touch the interior, and a sterile 
cotton swab was used to culture the solution 
inside the case. The cultures were streaked 
immediately on 5% sheep blood agar plates, 
which were then incubated at 37 C for 24 hours. 

Suspensions of B. cereus, B. subtilis, and S. 
epidermidis, at a concentration of approximately 
1 x 10° colony-forming units per milliliter, were 
also made in the following chemical disinfect- 
ing solutions: polyaminopropyl biguanide, 
thimerosal-chlorhexidine, and 3% hydrogen 
peroxide. Five samples of each organism were 
tested for each solution. Cultures were taken 
using a sterile cotton swab after four hours 
(minimum recommended time) and 24 hours of 
incubation in the first two solutions and after 
ten minutes (minimum recommended time) 
and five hours of incubation in the peroxide 
solution. All cultures were streaked on 5% 
sheep blood agar plates, which were incubated 
at 37 C for 24 hours. 


Results 


In all heat-disinfected cases, the compart- 
ment with B. cereus or B. subtilis showed growth 
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of the organism. The compartment inoculated 
with S. epidermidis showed no growth. 

Growth of B. cereus or B. subtilis was present 
after five and 24 hours of incubation in either 
polyaminopropyl biguanide or thimerosal- 
chlorhexidine. Growth of B. cereus or B. subtilis 
was noted after ten minutes but not after five 
hours of incubation in hydrogen peroxide. 
Staphylococcus epidermidis was consistently 
killed at all incubation times using the chemical 
disinfecting agents. 


Discussion 


Our two patients demonstrated Bacillus con- 
tamination of contact lens care systems associ- 
ated with corneal disease. Our first patient 
developed a corneal ulcer caused by B. subtilis. 
In this patient, both sides of the contact lens 
case were contaminated with this organism. 
Our second patient showed corneal epithelial 
opacities that stained with fluorescein. In this 
patient, B. cereus contamination was present 
only in the contact lens and lens case compart- 
ment corresponding to the affected eye. There 
are several possible causes for the corneal le- 
sions in our second patient. It is doubtful that 
they represent multiple sites of B. cereus infec- 
tion. Rather, they may represent a hypersensi- 
tivity reaction to B. cereus antigens or a reaction 
to the toxins produced by the organism. Endo- 
toxin, for example, has been implicated in the 
development of noninfectious ring-shaped ker- 
atitis in a contact lens wearer whose contact 
lens and lens case were contaminated with 
Pseudomonas aeruginosa.° 

Bacillus organisms are a rare but serious 
cause of endophthalmitis and corneal ulcers."* 
Bacillus cereus, in particular, has emerged as 
one of the most virulent organisms to affect the 
eye. One possible mechanism for its toxicity is 
the enterotoxin produced by the organism. 
There are reports of corneal ulcers caused by 
Bacillus organisms with and without the use of 
soft contact lenses.*** In one study, 3% of 
contact lens-associated corneal ulcers were 
caused by Bacillus organisms.’ 

Bacillus organisms have been found in the 
contact lens care systems of 3.4% to 7% of 
asymptomatic patients””’ as well as in four of 12 
bottles of homemade saline.’ These organisms 
form spores that are resistant to heat and many 
types of chemical disinfectants, and exposure 
to a temperature of 121 C for 15 minutes or 
longer may be required to kill them.’ Thus, 


once a care system is contaminated, the organ- 
ism may be difficult or even impossible to 
eradicate from the system using recommended 
lens care techniques. 

The lens cases of both of our patients con- 
tained heat-resistant spores that survived five 
consecutive heat disinfection cycles. Further- 
more, incubation for the minimum recom- 
mended time with three different chemical sys- 
tems failed to kill the Bacillus organisms. Only 
prolonged exposure to 3% hydrogen peroxide 
effectively eradicated both Bacillus species in 
our study. Hydrogen peroxide has been report- 
ed to be sporicidal to Bacillus organisms with 
sufficient exposure." 
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Effects of Gentamicin on Healing of Transdifferentiating 


Conjunctival Epithelium in Rabbit Eyes 





Eduardo Alfonso, M.D., Kenneth R. Kenyon, M.D., Donald J. D'Amico, M.D., 
Amanda M. Saulenas, B.S., and Daniel M. Albert, M.D. 


We examined the effects of commercially 
prepared gentamicin, a wide-spectrum topical 
antibiotic, on the healing of epithelial defects 
of the rabbit cornea. Abrasions were created 
by: (1) removing the corneal epithelium and 3 
mm of the conjunctival epithelium (Group 1); 
and (2) producing the same initial trauma and 
subsequently removing the central 8 mm of 
epithelium 28 days after initial healing (Group 
2). The complete healing of the large corneal 
and conjunctival epithelial defects was not 
delayed when gentamicin solution was used 
four times a day (Group 1). When the healed 
epithelium was reinjured while transdifferen- 
tiating from conjunctival to corneal epitheli- 
um (day 28, Group 2), treatment with the 
gentamicin solution and its vehicle, both con- 
taining benzalkonium chloride, delayed epi- 
thelial healing significantly compared with 
treatment with saline (P < .01). 


TOPICALLY ADMINISTERED aminoglycoside an- 
tibiotics, which are used in the prevention and 
treatment of ocular infections, are known to 
have both ocular and systemic side effects.!” Of 
the drugs in this class, gentamicin, which in- 
hibits normal protein synthesis in susceptible 
microorganisms, is most commonly pre- 
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scribed.’ All available formulations of gentami- 
cin eyedrops contain the preservative benzal- 
konium chloride, which has been shown to 
delay corneal epithelial wound healing.‘ Previ- 
ous studies have not shown any adverse effects 
of commercially prepared gentamicin on the 
healing rates of corneal epithelial wounds in 
rabbits,’ although the healing rates with genta- 
micin were slower as compared to those with 
5% cefazolin. Morphologic studies describe 
accumulation of gentamicin in the lysosomes 
of the conjunctival epithelium,’ but these 
lysosomal inclusions have not been reported in 
corneal epithelium. 

In many clinical situations, such as chemical 
injuries, the conjunctival epithelium is essen- 
tial for the corneal wound healing process. 
After healing, the conjunctival epithelium 
must transdifferentiate into corneal epithelium 
and can develop surface breakdown that re- 
sults in new and persistent corneal epithelial 
defects.” Gentamicin is often used as a prophy- 
lactic antibiotic in these situations, although its 
effects on corneal epithelial wound healing 
from transdifferentiating conjunctival epitheli- 
um have not been investigated. 

The purpose of this study was to examine the 
effects of topical gentamicin on the ability of 
the bulbar conjunctival epithelium to reepith- 
elialize the cornea in rabbits. 


Material and Methods 


We used 2- to 3-kg New Zealand white female 
rabbits. All animals were treated in accordance 
with the Association for Research in Vision and 
Ophthalmology resolution on the use of ani- 
mals in research. Rabbits were anesthetized 
with intramuscular injections of a solution of 
xylazine (20 mg/kg of body weight) and 
ketamine hydrochloride (100 mg/kg of body 
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weight), in a ratio of 1:1 by volume. Topical 
proparacaine was applied to the eyes. Slit-lamp 
examination was performed to rule out preex- 
isting corneal abnormalities. 

Group 1—Globes were proptosed, and n- 
heptanol was applied for 30 seconds with a 
cotton-tipped applicator to the entire corneal 
epithelium and to a 3-mm-wide ring of limbal 
and bulbar conjunctival epithelium of both 
eyes. The eyes were irrigated thoroughly with 
0.9% saline as described previously.* The de- 
fect was stained with Richardson’s stain to 
confirm the complete removal of the epitheli- 
um. Residual stain was removed by repeated 
washings. 

Group 2—The same initial trauma was pro- 
duced in Group 2 eyes as had been produced in 
Group 1 eyes. Twenty-eight days after the ini- 
tial removal of the corneal and conjunctival 
epithelium, a second epithelial wound was pro- 
duced by gently scraping off the central 8 mm 
of corneal epithelium with a scalpel blade. 
Complete epithelial removal was confirmed by 
staining the denuded area with Richardson’s 
stain. 

Four times a day, at 7:00 A.m., 11:00 A.M., 
2:00 P.M., and 5:00 P.M., both eyes of each 
rabbit received one drop of either commercially 
available gentamicin sulfate, the drug vehicle 
(0.1 mg/ml of buffered saline and benzalkoni- 
um chloride), saline, or no treatment. This 
protocol was started on day 1 of primary con- 
junctival and corneal epithelial removal (Group 
1) and continued until complete healing was 
achieved for the secondary central corneal epi- 
thelial removal (Group 2). 

All eyes were examined daily for the pres- 
ence of epithelial defects, vascularization of the 
stroma, and infection. On day 27 after the 
initial corneal and conjunctival epithelial re- 
moval, eyes were classified into vascularized 
and nonvascularized groups based on the fol- 
lowing criteria: (1) vascularized, vessels ex- 
tending more than 3 mm beyond the corneo- 
scleral limbus and involving three or more 
quadrants of the cornea; (2) nonvascularized, 
vessels extending less than 2 mm onto the 
cornea and involving no more than two quad- 
rants. 

To analyze healing rates, corneal epithelial 
defects were stained with 2% fluorescein solu- 
tion. The day of complete closure of the defect 
was recorded for Group 1. For Group 2, the 
photographic slides taken at zero, 12, 24, 30, 
48, and 54 hours were projected at a standard- 
ized magnification and traced with an image 


analyzer. The rate of wound closure was deter- 
mined by measuring the area of the wound over 
time. The means were compared by a two-tailed 
t-test. 

On the day when the primary conjunctival 
and corneal epithelial defect was completely 
healed (Group 1), randomly selected animals 
from each treatment group were killed with an 
overdose of pentobarbital, and the eyes were 
enucleated. The anterior portion of each globe, 
consisting of the cornea and a 4-mm ring of 
sclera and conjunctiva, was removed. The tis- 
sue was fixed in 10% buffered formalin, dehy- 
drated, and embedded in paraffin. Sections 6 
um thick were stained with hematoxylin and 
eosin and periodic acid-Schiff. The total num- 
ber of epithelial cellular nuclei over a 0.35-mm 
object length within the central cornea was 
counted under light microscopy. The number 
of epithelial cell layers and the presence of 
stromal vessels and goblet cells were noted. 


Results 


By day 3, the conjunctival epithelium had 
passed the periphery of the cornea in all ani- 
mals in Group 1. Among the eyes that received 
gentamicin or the vehicle, an average of eight 
days was required to complete reepithelia- 
lization (Table 1). Although eyes receiving no 
treatment and eyes receiving saline eyedrops 
healed on the average after seven days, there 
was no significant difference (P > .01) in the 
number of days required for total healing be- 
tween eyes treated with gentamicin and the 
other treatment groups (vehicle, saline, and no 
treatment). 

In Group 2 eyes, all defects closed between 54 
and 72 hours. There was no statistical differ- 


TABLE 1 
DAYS TO TOTAL HEALING AFTER INITIAL CORNEAL 
AND CONJUNCTIVAL EPITHELIAL REMOVAL 


(GROUP 1)* 
NO. DAYS 
TREATMENT OF EYES (MEAN + S.D.) 
Gentamicin 15 8.13 + 1.25 
Vehicle 13 8.07 + 0.95 
Saline 6 7.66 + 0.49 
No treatment 6 7.00 + 0.57 


*P>.01 by t-test comparison between the groups. 
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TABLE 2 
HEALING RATES OF TRANSDIFFERENTIATING 
CORNEAL EPITHELIUM FROM 8-MM WOUND 


(GROUP 2)* 
HEALING RATE 
NO. (MEAN + S.D.) 
TREATMENT OF EYES (MM2/HR) 

Gentamicin 14 1.10 + 0.14 
Vehicle 13 lidt 0:13 
Saline 6 1.36 = 0.17 
No treatment 4 1:13 £ 015 


*Differences between saline and gentamicin groups and saline 
and vehicle groups was significant at P<.01. 


ence in the average number of hours to total 
healing between the different treatment 
groups. Healing rates for the 8-mm central 
defects were calculated by linear regression 
from data at zero, 12, 24, 30, 48, and 54 hours. 
Unlike healing of the initial defect, the second 
defect in eyes receiving gentamicin, vehicle, or 
no treatment healed significantly more slowly 
than those receiving saline (P < .01) (Table 2). 

In analyzing the effects of vascularization on 
mean healing rates in each treatment group, no 
significant difference (P > .01) in the healing 
rates was found in any of the treatment groups, 
or between vascularized and nonvascularized 
corneas (Table 3). 

After healing of the primary corneal and 
conjunctival epithelial defects (Group 1), light 
microscopy of the gentamicin-treated eyes did 
not show a statistically significant difference (P 
> .05) in the number of epithelial cells in the 
central cornea compared with vehicle and un- 
treated eyes. Similarly, there was no statistical- 
ly significant difference (P > .05) in the number 
of cell layers between these groups (Table 4). 
Goblet cells were present at the corneal periph- 
ery in all eyes, and more centrally in eyes with 
vascularization. 


Discussion 


Several reports have addressed the effects of 
topical antibiotics on the healing of 7.3- and 
8.0-mm corneal epithelial wounds by the adja- 
cent corneal and limbal epithelium. These 
studies have not shown a statistically signifi- 
cant decrease in the healing rates of corneal 
epithelium when exposed to gentamicin sulfate 


TABLE 3 
HEALING RATES FOR TRANSDIFFERENTIATING 
CORNEAL EPITHELIUM FROM 8-MM WOUND 
(GROUP 2) IN VASCULARIZED AND 
NONVASCULARIZED CORNEAS* 


HEALING RATE 
TREATMENT NO. OF (MEAN + S.D.) 
GROUP EYES (MM2/HR) 
Gentamicin 
Vascularized 6 1.04 + 0.17 
Nonvascularized Z 1.17 + 0.08 
Vehicle 
Vascularized 6 1422 0.17 
Nonvascularized 5 1.17 + 0.08 
Saline 
Vascularized 2 1.45 + 0.11 
Nonvascularized 4 1.31 + 0.09 
No treatment 
Vascularized 2 1.00 + 0.15 
Nonvascularized 2 1.22 + 0.01 
All groups 
Vascularized 16 1.12 = 0.20 
Nonvascularized 18 1.21 + 0.09 


“Comparison between vascularized and nonvascularized cor- 
neas in each treatment group was not significant (P>.01); com- 
parison between vascularized plus gentamicin and non- 
vascularized plus saline was significant at P<.01; comparison 
between all groups vascularized and all groups nonvascularized 
was not significant (P>.01). 


in its commercially available preparation (3 
mg/ml) and in fortified preparations (10 and 14 
mg/ml). 

Our study evaluated the effects of commer- 
cially available gentamicin sulfate drops (3 
mg/ml) on the healing of corneal epithelial 
defects by transdifferentiating conjunctival epi- 
thelium. In contrast to the previous studies,°® 
we removed all the corneal and limbal epitheli- 


TABLE 4 
LIGHT MICROSCOPIC FINDINGS IN CENTRAL CORNEA 
ONE DAY AFTER COMPLETE HEALING OF WOUNDS 
PRODUCED BY REMOVAL OF TOTAL CORNEAL PLUS 
3 MM OF CONJUNCTIVAL EPITHELIUM (GROUP 1) 


NO. OF EPITHELIAL NO. OF 
CELLS PER HIGH-POWER EPITHELIAL 
NO. OF FIELD CELL LAYERS 
TREATMENT EYES (MEAN + S.D.) (MEAN + S.D.) 
Gentamicin 6 96.6 + 21.6 a7 +05 
Vehicle 4 79.7 + 51.9 3.5 & 2:1 
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um and 3 mm of conjunctival epithelium. This 
experimental model resembles clinical situa- 
tions in which total corneal and limbal epitheli- 
al loss is followed by resurfacing of the cornea 
by epithelium derived from the conjunctiva. In 
these situations, a topical, wide-spectrum anti- 
biotic such as gentamicin sulfate (3 mg/ml) is 
often prescribed in an average dose of four 
drops a day to prevent the possibility of corneal 
stromal infection.” This study failed to show a 
statistically significant difference in the number 
of days required for complete healing between 
eyes treated with gentamicin and the control 
groups (Group 1). However, a trend toward 
earlier healing was observed in eyes receiving 
saline or no treatment. Thus, if the clinical 
situation demands the use of a broad-spectrum 
prophylactic antibiotic such as gentamicin, the 
risk of delaying epithelial wound healing ap- 
pears to be small. 

Healing of the corneal surface by conjuncti- 
val epithelium requires not only migration but 
also transdifferentiation, which is often accom- 
panied by irregular resurfacing, vasculariza- 
tion, and poor adhesion to the stroma, with 
recurrent breakdown and persistent epithelial 
defects. In our model (Group 2), we produced a 
secondary 8-mm corneal epithelial defect on 
day 28, when the transdifferentiating process 
was at its midpoint.” The second epithelial 
wounding was designed to mimic clinical situa- 
tions of epithelial breakdown and persistent 
epithelial defects. The effects of commercially 
available gentamicin sulfate (3 mg/ml) on cor- 
neal epithelial wound healing have not been 
previously reported for this situation. The 
delay in healing of the second abrasion was 
significant not only between gentamicin- and 
saline-treated eyes, but also between the 
vehicle- and saline-treated eyes. The group 
that received no treatment also had a slower 
healing rate, which may have been a spurious 
event. Both the commercially prepared genta- 
micin and the vehicle contain benzalkonium 
chloride, which has been shown to adversely 
affect rabbit corneal epithelial wound healing.‘ 
Since there was no difference in healing rates 
between the gentamicin- and vehicle-treated 
eyes, delay in transdifferentiating epithelial 
healing may have been caused by toxic effects 
of the benzalkonium chloride and not by the 
antibiotic. If the antibiotic alone had delayed 
wound healing, eyes treated with commercially 
prepared gentamicin would have healed slower 
than eyes treated with vehicle. 

Since all commercially available topical drops 


of antibiotic solutions contain benzalkonium 
chloride," the use of these solutions will likely 
lead to a delay in epithelial wound healing in 
clinical situations that resemble this animal 
model. Perhaps the use of nonpreserved antibi- 
otic solutions would be preferable in these 
situations. Girard’ described clinically this 
form of toxicity in postkeratoplasty patients as 
a superficial punctate keratitis with less precor- 
neal tear film, followed by sloughing of the 
epithelium. 

Corneas that become vascularized after com- 
plete epithelial removal appear to resurface, 
with epithelium abundant in goblet cells, and 
retain the morphologic characteristics of con- 
junctival epithelium.” In this study, we com- 
pared epithelial wound healing in vascularized 
and nonvascularized corneas. Following an 
8-mm secondary corneal epithelial defect, epi- 
thelial wound healing rates were not statistical- 
ly different in vascularized and nonvascular- 
ized corneas. 

Light microscopic examination did not dis- 
close any untoward effects in the eyes treated 
with gentamicin. These results agree with 
those of recent studies by Petroutsos and asso- 
ciates,» who reported an epithelium three to 
four layers thick having a comparable mean 
number of epithelial cell nuclei per 3.5 mm of 
histologic preparation. 
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OPHTHALMIC MINIATURE 

For a while he had had fears that nothing in the world existed—at least 
for him—except by contact. He had first noticed this in his apartment a few 
days after total blindness, and had dropped a coin, and had not been able 
to find it anywhere on the floor where it should or might have been; but he 
had heard it run: yes, run on the hard floor, and even strike something 
perhaps metallic, and stagger and fall. It was the running that had filled 
him with anxiety and helplessness: the perversity: the coin had run, and 
there was no way to tell which way or how far. It lay beyond him; or it lay 


nowhere. 


James Dickey, Alnilam 


Garden City, New York, Doubleday & Company, Inc., 1987, p. 66 
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Absence of Chlamydia in Trachomatous Lacrimal Sacs 


Charles D. Rice, M.D., and Robert C. Kersten, M.D. 


We performed lacrimal sac biopsies in 35 
patients who underwent dacryocystorhinosto- 
mies in Saudi Arabia. The nasolacrimal duct 
obstructions were presumably secondary to 
trachoma in 22 cases and unknown in the 
remaining 13 cases. Lacrimal sac specimens 
were submitted for routine histopathologic ex- 
amination and the direct-smear fluorescent an- 
tibody test. All specimens were negative for 
chlamydia. Possible reasons for the low detec- 
tion rate of chlamydia in the trachomatous 
group were the frequent finding of clinically 
inactive disease, common canalicular obstruc- 
tion, and loss of the epithelial lining in the 
lacrimal sac. 


TRACHOMA, a disease caused by Chlamydia 
trachomatis, presumably causes tear flow ob- 
struction from the repeated infection of the 
mucosal surfaces of the canaliculi, lacrimal sac, 
and nasolacrimal duct.' In countries of the 
Middle East, North Africa, and Southeast Asia, 
trachoma is a common cause of lacrimal pas- 
sage obstruction. Approximately 60% of pa- 
tients with severe inactive trachoma have ei- 
ther distal nasolacrimal duct or canalicular 
obstruction.” 

Since previous studies on conjunctival speci- 
mens from patients with clinically inactive tra- 
choma have detected the chlamydial organism, 
the possibility of active chlamydial disease in 
the lacrimal sac exists. If active disease were 
present in the lacrimal sac, then postoperative 
dacryocystorhinostomy patients may be at an 
increased risk for surgical failures because of 
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scarring at the surgical anastomotic site. Post- 
operative treatment with antitrachomatous an- 
tibiotics may then be indicated in this select 
group of patients to lessen the likelihood of 
surgical failure. 

To investigate the possibility of active chla- 
mydial disease in the lacrimal sac, we submit- 
ted lacrimal sac specimens for routine histo- 
pathologic examination and the direct-smear 
fluorescent antibody test from patients under- 
going dacryocystorhinostomies in a region en- 
demic for trachoma. 


Material and Methods 


We studied 35 consecutive patients undergo- 
ing dacryocystorhinostomies in whom the 
causes of their nasolacrimal duct obstructions 
were either presumed trachoma or unknown. 
All of the patients were seen and treated at the 
King Khaled Eye Hospital between January 
1985 and June 1986. All patients were examined 
for the presence of tarsal conjunctival scarring, 
corneal pannus, or Herbert’s pits. All patients 
with trachoma had inactive disease as evi- 
denced by at least two of the above findings. 

A dacryocystorhinostomy with excision of 
the posterior lacrimal sac as a specimen was 
performed in all cases. Blunt and sharp dissec- 
tion of any obstructing membranes causing 
common canalicular obstruction was per- 
formed to allow passage of silicone tubes from 
the superior and inferior canalicular system. 
Suturing of the anterior lacrimal sac and ante- 
rior nasal mucosal flaps was then performed. 
The lacrimal sac specimen was bisected and 
one half was submitted for routine histopatho- 
logic examination and the other half was 
smeared onto a glass slide for direct immuno- 
fluorescent staining. This test contained fluo- 
rescein isothiocyanate-labeled monoclonal an- 
tibodies specific for the principal membrane 
proteins of C. trachomatis. These antibodies 
detect all 15 known serologic types of the or- 
ganism. 

After the lacrimal sac epithelial surface was 
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smeared onto the preformed well of the glass 
slide, the slide was air dried, fixed with ace- 
tone, and stored at —20 C. Specimens were 
stained from one to two weeks after prepara- 
tion. The lyophilized fluorescent-labeled anti- 
serum was reconstituted with distilled water 
and allowed to remain at room temperature for 
30 minutes. Thirty microliters of the reagent 
was added to each smear. The slides were then 
incubated in a moist chamber for 15 minutes. 
The reagent was aspirated and the slides rinsed 
in distilled water for 10 seconds. The slides 
were removed and allowed to air dry. Examina- 
tion was performed with a fluorescent micro- 
scope under x400 magnification for screening 
and x1,000 magnification for confirmation of 
the structures found. These were reviewed ina 
masked fashion by laboratory staff trained in 
this field and by one of us (C.D.R.). The size of 
the particles, their structure, and the degree of 
immunofluorescence were used as criteria for 
regarding specimens as positive. Specimens 
were considered positive if five or more ele- 
mentary bodies were seen on a smear. Both 
positive and negative controls were included in 
each series. 

The surgery was considered successful if 2% 
fluorescein dye was detected nasally after in- 
stillation into the conjunctival cul-de-sac or 
irrigation of saline fluid demonstrated patency 
into the nose. If irrigation showed blockage, 
the surgery was considered a failure, regard- 
less of the patient’s symptoms. Results of sur- 
gery in the 35 patients were evaluated in two 
categories (Table) based on the presence of 
clinical trachoma and the site of nasolacrimal 
duct obstruction. There were 30 patients avail- 
able for follow-up in each category. Follow-up 
intervals were recorded for the period from 
surgery to silicone tube removal and also the 
period from silicone tube removal to the last 
follow-up examination. 


TABLE 
SURGICAL RESULTS 


SUCCESS RATE 


NO. OF NO. LOST TO NO. SUCCESSFUL’ 


CAUSE CASES FOLLOW-UP TOTAL (%) 
Trachoma 22 5 13/17 (76) 
Nontrachoma 13 0 12/13 (92) 
Common canalicular 15 3 8/12 (67) 

obstruction 
Distal nasolacrimal 20 2 17/18 (94) 


duct obstruction 


February, 1988 


Results 


Of the 35 patients, 22 (63%) had evidence of 
inactive trachoma and 13 (37%) had no clinical 
signs of trachoma. There were 16 men and 19 
women who ranged in age from 21 to 80 years. 
Patients with inactive trachoma ranged in age 
from 34 to 80 years (mean, 47 years). Patients 
without clinical evidence of trachoma ranged in 
age from 21 to 57 years (mean, 45 years). There 
was no significant difference in sex distribution 
between the two groups. 

Surgery was successful in 13 of 17 patients 
(76%) with trachoma who were followed up 
compared to 12 of 13 patients (92%) without 
clinical trachoma who were followed up 
(Table). Of 12 patients with common canalicu- 
lar obstruction who were followed up, surgery 
was successful in eight (67%) as compared to 17 
of 18 patients (94%) with distal nasolacrimal 
duct obstruction who were followed up. 

Common canalicular obstruction was present 
in 12 of 22 patients (55%) with trachoma and 
three of 13 patients (23%) without trachoma. 

The interval from surgery to silicone tube 
removal ranged from one to 12 months (aver- 
age, six months in the trachomatous group and 
nine months in the distal nasolacrimal duct 
obstruction group). The last follow-up exami- 
nation after silicone tube removal averaged six 
months in each group. 

Histopathologic findings—We examined the 
epithelial surface, lymphocytic infiltration, and 
lymphoid follicles of the lacrimal sac. The lacri- 
mal sac epithelial surface was thinned or absent 
in 16 of 22 (73%) trachomatous cases and five of 
13 (38%) nontrachomatous cases. All of the 
specimens showed lymphocytic infiltration and 
several from each group had plasma cell infil- 
trates in significant numbers. No follicles were 
seen in the specimens. 

Immunofluorescent findings—Two patients 
were found to have chlamydial organisms. A 
50-year-old man and a 54-year-old woman with 
inactive trachoma were found to have one and 
two elementary bodies, respectively. Both had 
distal nasolacrimal duct obstructions with a 
patent common canalicular system. 


Discussion 


Trachoma results in obstruction of the tear 
flow from the presumed chlamydial infection of 
the mucosal surfaces of the canaliculi, lacrimal 
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sac, and nasolacrimal duct.! Trachomatous pa- 
tients with nasolacrimal duct obstruction typi- 
cally have inactive trachoma.” The potential 
for such patients having active chlamydial dis- 
ease in the lacrimal sac exists since chlamydiae 
have been detected in conjunctival specimens 
of patients with inactive trachoma. If active 
disease were present in the lacrimal sac of 
trachomatous patients undergoing dacryocys- 
torhinostomies, then postoperative treatment 
with antitrachomatous antibiotics may be indi- 
cated to lessen the likelihood of surgical fail- 
ure. The potential for this complication was 
significant in our series since 22 of 35 (63%) of 
our patients had inactive trachoma. 

The direct-smear fluorescent antibody tech- 
nique was selected as the method for detecting 
chlamydiae in our series because it is a rapid, 
efficient, and inexpensive technique.*? The 
sensitivity and specificity of this test in both 
clinical and experimental conditions compares 
favorably with the tissue culture method.®? In 
Our series, none of the specimens were consid- 
ered positive, since the identification of at least 
five elementary bodies was required for posi- 
tivity. Two patients in the trachomatous group 
had one and two elementary bodies, respec- 
tively. No elementary bodies were detected in 
the 13 patients without clinical trachoma. Pa- 
tients without clinical trachoma were included 
in this series since it was not known if chlamyd- 
ial disease could be present in the lacrimal sac 
of patients with possible subclinical infection. 

Previous studies attempting to isolate chla- 
mydia from the lacrimal sac have been per- 
formed with the the egg yolk inoculation tech- 
nique and Giemsa stain.!"!! Vali, Goswani, and 
Gupta,” using the egg yolk inoculation tech- 
nique, failed to demonstrate the trachoma 
agent in nine lacrimal sac specimens from pa- 
tients with inactive trachoma. Mitsui! demon- 
strated inclusion bodies within the lacrimal sac 
in one of 13 patients with chronic inactive 
trachoma. 

Because 15 of our patients had common cana- 
licular obstruction, the decision to perform ei- 
ther a standard dacryocystorhinostomy or a 
conjunctivodacryocystorhinostomy with inser- 
tion of a Jones tube was considered. Since a 
dacryocystorhinostomy was performed in all of 
our cases, consideration of the possible chla- 
mydial infection of the lacrimal sac was impor- 
tant. If a conjunctivodacryocystorhinostomy 
would have been performed, then the question 
of active chlamydial disease in the lacrimal sac 
would be clinically unimportant since the Jones 
tube would bypass any active infection. 


We carefully examined the degree of obstruc- 
tion in patients with common canalicular ob- 
struction. In all cases, complete obstruction 
and not stenosis was found. This was con- 
firmed by the presence of the “wrinkle sign” 
when attempting to pass a No. 0 Bowman 
probe through the common canalicular area.” 
Failure to irrigate distally was used as confir- 
mation of the complete blockage at the common 
canalicular site. 

Common canalicular obstruction has general- 
ly been managed with a conjunctivodacry- 
ocystorhinostomy and an indwelling bypass 
tube. However, there is significant patient and 
physician dissatisfaction with this proce- 
dure.” Hurwitz and Rutherford" reported a 
77% success rate in patients with common can- 
alicular obstruction in whom dilation or blunt 
and sharp dissection of obstructing membranes 
was performed in combination with placement 
of temporary silicone tubes. We have been 
similarly impressed that a conjunctivodacryo- 
cystorhinostomy can often be avoided by this 
approach. Even though our success rate in 
patients with common canalicular obstruction 
was 67%, the avoidance of repeated visits and 
possible multiple procedures required of pa- 
tients with Jones’ tubes seemingly justify a 
dacryocystorhinostomy as the initial proce- 
dure. If a dacryocystorhinostomy is not suc- 
cessful, then a Jones tube can be placed 
through the dacryocystorhinostomy anasto- 
mosis. 

By current methods, detectable chlamydial 
infection in the lacrimal sac is not common in 
patients with inactive trachoma. In the tra- 
chomatous group, possible explanations for 
this finding are the presence of clinically inac- 
tive disease and the frequent finding of both 
common canalicular obstruction and loss of the 
epithelial lining in the lacrimal sac. Therefore, 
in most cases, treatment in the postoperative 
period with antitrachomatous antibiotics is not 
needed. 
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OPHTHALMIC MINIATURE 
Floating upward through a confusion of dreams and memory, curving 
like a trout through the rings of previous risings, I surface. My eyes open. I 


am awake. 


Cataract sufferers must see like this when the bandages are removed 
after the operation: every detail as sharp as if seen for the first time, yet 
familiar too, known from before the time of blindness, the remembered and 


the seen coalescing as in a stereoscope. 


Wallace Stegner, Crossing to Safety 


New York, Random House, 1987, p. 3 
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EDITORIAL 





On Lectureships in Ophthalmology 
Frank W. Newell 


In 1950 Arnold Knapp wrote a JOURNAL edito- 
rial with the above title (Am. J. Ophthalmol. 
33:134, 1950). He listed ten lectures that he 
stated made serious demands on suitable 
speakers and on appropriate titles. He suggest- 
ed that rather than being given annually, the 
lectures should be given only when the circum- 
stances warrant. To honor the name of an 
outstanding ophthalmologist he suggested a 
money stipend and not a medal. Additionally, 
Knapp suggested that the prize be bestowed for 


Lecture/Award 
Francis Heed Adler 
Mary K. Asbury 
Taylor Asbury 
Walter S. Atkinson 
Francisco J. Bajandas 
Arthur J. Bedell 


Sponsor 

University of Pennsylvania 

University of Cincinnati 

Cincinnati Society of Ophthalmology 

International Eye Foundation Society of Eye Surgeons 
University of Texas, San Antonio 

Wills Eye Hospital 


the report of original laboratory or clinical in- 
vestigations. 

A recent review of named lectures and 
awards in American ophthalmology suggested 
that the number of lectures has increased enor- 
mously during recent years. The following list 
is by no means complete; nonetheless its length 
suggests that Knapp’s admonition has gone 
unheeded. 

Corrections, additions, and deletions to the 
list are welcome. 


(Continued) 
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Pseudomonas Corneal Ulcer When the patient was questioned about her 
Associated With Colored Cosmetic contact lens care, she said she cleaned and 


Contact L ; E t r disinfected them after each use with a one-step 
ontact Lenses in an Emmetrop!c hydrogen peroxide system. The lenses were 


Individual worn intermittently and were stored in a con- 
tact lens case with unpreserved saline for days 
Karla J. Johns, M.D., or weeks at a time. Culture of the contact lens 


and Denis M. O'Day, M.D. and residual fluid yielded a heavy growth of 
sda heh a of Ophthalmology, Vanderbilt Universi- mixed gram-positive and gram-negative bac- 
ty School of Medicine. This study was supported in teria. 


part by an unrestricted grant from Research to Pre- 


vent Blindness, Inc. (D.M.O.). The risk-benefit ratio must be considered for 


each patient before contact lenses are pre- 


Inquiries to Karla J. Johns, M.D., D-5217, Vanderbilt scribed. There are many potential benefits to 
Medical Center North, Nashville, TN 37232. the ametropic individual, which usually out- 

A 14-year-old girl had a three-day history of weigh the small but real risk of potentially 
pain, decreased vision, and discharge in the blinding complications, most notably corneal 
right eye. She was emmetropic and occasional- infections. Emmetropic patients who wear col- 
ly wore daily-wear colored soft contact lenses ored soft contact lenses risk serious ocular 
to make her blue eyes appear green. The lenses sequelae for the sake of cosmesis alone. Addi- 
had been worn two days before the onset of tionally, patients who wear these lenses inter- 
symptoms. There was no history of antecedent mittently may perceive their lenses to be mere- 
ocular disease or trauma. ly a cosmetic aid and, therefore, may be more 

A densely infiltrated 4-mm ulcer was present prone to unsafe practices than daily wearers 
in the paracentral cornea and was associated accustomed to a regular pattern of contact lens 
with a small hypopyon. Visual acuity was R.E.: hygiene. The widespread advertising of col- 
counting fingers at 8 feet and L.E.: 20/20. Pseu- ored cosmetic contact lenses in fashion maga- 
domonas aeruginosa was isolated on corneal cul- zines creates a demand among emmetropic pa- 
ture. The infection responded well to intensive tients while failing to mention the associated 
treatment with topical gentamicin (13.6 mg/ml) risks. Ophthalmologists may see more contact 
and cephazolin (50 mg/ml). After one month of lens-related corneal ulcers in such individuals 
treatment, the patient’s visual acuity in the as these cosmetic colored soft contact lenses 
right eye was still reduced to 20/40 because ofa gain popularity. 


residual corneal scar. 
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Systemic Factors Affecting Diabetic 
Macular Edema 


Brian T. Perkovich, M.D., 
and Sanford M. Meyers, M.D. 


Department of Ophthalmology, Cleveland Clinic 
Foundation. 


Inquiries to Brian T. Perkovich, M.D., Department of 
Ophthalmology, Cleveland Clinic Foundation, 9500 
Euclid Ave., Cleveland, OH 44106. 

A 48-year-old man with a 16-year history of 
diabetes mellitus and a two-year history of 
hypertension was initially seen in September 
1985. The patient had received panretinal 
photocoagulation in both eyes and had under- 
gone a vitrectomy in the right eye at another 
institution in 1981. On examination, his best 
corrected visual acuity was R.E.: 20/400 and 
L.E.: 20/25 (J1). Mild lenticular changes were 
observed in both eyes. Results of ophthalmo- 
scopic examination disclosed a foveal hole in 
the right eye. In the left eye, mild residual 
fibrovascular tissue was noted along the 
superotemporal arcade; however, no macular 
edema was seen on biomicroscopic examina- 
tion. 

On Jan. 14, 1986, the best corrected visual 
acuity in the left eye had decreased to 20/40 
(J3). Clinically observed cystoid macular edema 


was confirmed by fluorescein angiography 
(Fig. 1). The patient had a previously placed 
arteriovenous fistula in anticipation of hemodi- 
alysis because of progressing renal failure. Be- 
cause of the onset of macular edema, his ne- 
phrologist agreed to initiate hemodialysis on 
Jan. 17, 1986. His predialysis weight was 113.6 
kg and his blood pressure was 200/116 mm Hg. 
On Feb. 20, 1986, his best corrected visual 
acuity had improved to 20/25 (J1), his weight 
had decreased to 106.8 kg, and his blood pres- 
sure had decreased to 160/70 mm Hg. Biomi- 
croscopy showed that the cystoid macular 
edema had resolved clinically with only mild 
residual leakage angiographically (Fig. 2). 

In May 1986, the patient underwent a suc- 
cessful cadaveric renal transplant. On his last 
follow-up visit in January 1987, visual acuity in 
his left eye remained 20/25 (J1), with no clinical 
evidence of macular edema. His weight re- 
mained approximately 106 kg and he discontin- 
ued the nadolol, methyldopa, and furosemide, 
which had been required to control his hyper- 
tension and fluid retention before hemodialy- 
sis, 

Previous investigators have demonstrated a 
decrease in diabetic macular edema after renal 
transplantation’ and after peritoneal dialysis or 
medical control of hypertension with diure- 





Fig. 1 (Perkovich and Meyers). Late phase fluores- 
cein angiogram showing severe cystoid foveal 
edema. 
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Fig. 2 (Perkovich and Meyers). Follow-up angio- 
gram showing only mild residual perifoveal leakage. 
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sis.” Furthermore, hypertension has been as- 
sociated with diabetic macular edema in epide- 
miologic studies.‘ 

This case is unique because it demonstrates a 
relatively rapid decrease of diffuse diabetic cys- 
toid macular edema of recent onset after hemo- 
dialysis, and a sustained effect after renal 
transplantation. It emphasizes the importance 
of systemic factors such as increased blood 
pressure and fluid overload in diabetic macular 
edema, particularly in the diffuse form. Al- 
though we have seen two similar cases, the 
overall frequency with which these systemic 
factors play a clinically significant role is un- 
known, as is the time frame in which the cystic 
changes and edema are reversible. Prompt ag- 
gressive control of systemic hypertension and 
fluid overload may potentially obviate the need 
for perifoveal laser treatment and, therefore, 
should be considered in patients with diabetic 
macular edema. 
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Ischemic Optic Neuropathy in Sickle 
Cell Disease 


Michael L. Slavin, M.D., 
and Michael J. Barondes, M.D. 


Division of Neuro-Ophthalmology, e akoe of 
Ophthalmology, Long Island Jewish Medical Center. 


Inquiries to Michael L. Slavin, M.D., Department of 
Ophthalmology, Long Island Jewish Medical Center, New 
Hyde Park, NY 11042. 

Symptomatic vascular occlusions of the reti- 
na}? (central, branch, and macular arteriole 


February, 1988 


occlusion) and choroid? have been associated 
with sickle cell diseases, including sickle cell 
anemia, sickle cell trait, sickle cell thalassemia, 
and sickle cell hemoglobin C disease. We de- 
scribe a patient with sickle cell hemoglobin C 
disease who developed bilateral ischemic optic 
neuropathy and unilateral retinal infarction. 

A 21-year-old black woman with hemoglobin 
SC disease developed severe visual loss in both 
eyes during the fourth week of pregnancy. Her 
medical history was significant for several sick- 
le crises manifested by pain in the joints. Re- 
sults of neuro-ophthalmic examination one 
month later disclosed visual acuities of R.E.: 
20/20 and L.E.: 10/400. Results of Goldmann 
perimetry showed a small inferior temporal 
island of vision remaining on the left, and 
marked superior depression of all isopters on 
the right. A large afferent pupil defect was 
noted in the left eye. Results of slit-lamp exami- 
nation were unremarkable. Normal conjuncti- 
val vessels were observed. Ophthalmoscopy 
(Figure) and fluorescein angiography showed 
pallid optic disk edema on each side, and nar- 
rowed retinal arterioles. There was occlusion of 
the left macular branch arteriole and opacifica- 
tion of the wall of the inferotemporal arteriole. 
Although several areas of left peripheral vascu- 
lar occlusion at the equator were noted, there 
were no evident sea fans. Results of laboratory 
tests, including hematocrit, serum viscosity 
level, coagulation profile, computed tomogra- 
phy, and lumbar puncture, were normal. There 
was no improvement in visual acuity on follow- 
up examination one year later. 

Abnormalities of the optic nerve with sickle 
cell disease are unusual. In 1978, Goldbaum, 
Jampol, and Goldberg? described segmentation 
of blood within small disk vessels in nine 
asymptomatic patients with sickle cell hemo- 
globinopathies. It was believed that transient, 
non-visually significant occlusive phenomena 
occurred on the disk surface, perhaps likened 
to what may be occasionally seen in the con- 
junctival circulation. Although rare, neovascu- 
larization of the optic disk may occur in associ- 
ation with severe diffuse retinal ischemia. 
Posterior ciliary artery occlusion with choroidal 
infarction has been previously described and 
documented histopathologically.’ The exten- 
sive collateral circulation of the optic nerve 
(circle of Zinn Haller) may prevent ischemic 
optic neuropathy in young patients with sickle 
disease. Although hormonal alterations or 
other changes related to pregnancy might 
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Figure (Slavin and Barondes). Top, Bilateral disk 
edema and optic atrophy, one month after the onset 
of visual loss. Bottom, left macular branch artery 
occlusion (arrowheads), and opacification of the wall 
of the inferotemporal arteriole (arrow). 


lower the threshold for sickling to occur, our 
patient manifested no other sickle crises during 
the course of an otherwise uncomplicated preg- 
nancy. 
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Immunosuppressive Acidic Protein 
in Behcet’s Disease 


Katsuhiro Yamaguchi, M.D., 
Takahiko Yokoyama, 
Chin-ichiro Kanno, 

and Makoto Tamai 


Department of Ophthalmology, School of Medicine, 
Tohoku University. 


Inquiries to Katsuhiro Yamaguchi, Department of Oph- 
thalmology, School of Medicine, Tohoku University, 1-1 
Seiryo-cho, Sendai, Miyagi, 980 Japan. 

Isolated from cancerous ascitic fluids, im- 
munosuppressive acidic protein is a type of 
a-l-acid glycoprotein. Its behavior in immuno- 
electrophoresis and immunodiffusion is indis- 
tinguishable from that of normal human a-1- 
acid glycoprotein. However, this protein differs 
from normal a-l-acid glycoprotein in its gel 
isoelectric focusing, its molecular weight, and 
its carbohydrate content. This protein is pro- 
duced by human peripheral monocytes, pe- 
ripheral granulocytes, and the liver. In mono- 
cytes, the production of this protein is 
stimulated by the presence of immune complex 
IgG-anti-IgG. 

In vitro, the protein suppresses both 
phytohemagglutinin-induced lymphocyte blast 
formation and mixed-lymphocyte reaction. Be- 
cause increased levels are often found in pa- 
tients with cancer, immunosuppressive acidic 
protein has been used as a marker for diagnos- 
ing malignancies. In patients with inflamma- 
tory diseases such as lupus erythematosus, 
increased levels of this protein have been re- 
ported.’ Behcet's disease is a systemic inflam- 
matory disease in which ocular inflammatory 
signs often occur before other systemic mani- 
festations. In such cases, it is difficult to diag- 
nose. 

We investigated the serum level of immuno- 
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suppressive acidic protein in 32 patients with 
both Behcet’s disease and ocular manifesta- 
tions, in 60 patients with other types of uveitis, 
and in 50 normal subjects. 

Single radial immunodiffusion assay was 
used to quantitate levels of the protein in sera. 
Agarose gel containing anti-immunosuppres- 
sive acidic protein goat serum was prepared on 
a glass plate, and wells 2.5 mm in diameter 
were punched out. Placed in each well was 5 pl 
of sample. After incubation for 48 hours at 
37 C, the diameter of the precipitation ring was 
measured. 

The mean + S.D. of the serum immunosup- 
pressive acidic protein level in cases of Behcet's 
disease was 596.9 + 133.2 ug/ml, which was 
significantly greater than that of other uveitis 
patients (376.5 + 134.7 ug/ml; P < .001) and 
normal subjects (381.4 + 62.3 ug/ml; P < .001). 

The serum immunosuppressive acidic pro- 
tein level in cases of Behcet’s disease in a state 
of remission (521.5 + 63.9 ug/ml) was less than 
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Figure (Yamaguchi and associates). Serum immu- 
nosuppressive acidic protein levels in patients with 
Behcet's disease, other types of uveitis, and in nor- 
mal controls. 


that of patients with an active disease state (P < 
.01), but significantly higher than that in nor- 
mal subjects (P < .001) (Figure). 

Shimakawa and Kogure’ reported that serum 
acid-soluble protein is a useful indicator of 
activity in Behcet’s disease. In our study, the 
changes of immunosuppressive acidic protein 
levels were quantitatively correlated with the 
serum levels of a-l-acid glycoprotein. How- 
ever, the level of protein showed a relatively 
higher response. This indicates that immuno- 
suppressive acidic protein levels may be used 
as a marker for Behcet’s disease. 
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Hyaluronate in the Identification of 
the Cut End in Lacerations of the 
Lacrimal Canaliculi 


Alejandro Aguirre Vila-Coro, M.D., 
Antonio Aguirre Vila-Coro, M.D., 

and Pablo Zaragoza Garcia, M.D. 
Departamento de Oftalmologia, Hospital Clinico de 
San Carlos, Facultad de Medicina, Universidad Com- 
plutense (A.A.V.-C. and P.Z.G.); and the University 


of Texas Health Science Center at Houston, Hermann 
Eye Center (An.A.V.-C.). 


Inquiries to Alejandro Aguirre Vila-Coro, M.D., Dracena 
40, 28016 Madrid, Spain. 

Repair of a lacerated lacrimal canaliculus re- 
quires exquisite microsurgery to obtain postop- 
erative patency. Ideally, surgery should be per- 
formed within 24 hours after trauma. Visual 
identification of the medial cut end of the lace- 
rated canaliculus is often difficult, even 
through the operating microscope. Current 
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methods of facilitating recognition of this cut 
end include injection of milk or of a white 
ophthalmic suspension through a blunt cannu- 
la via the intact canaliculus, as well as injection 
of air under a pool of saline.! Colorants such as 
methylene blue should not be used, as they 
stain the surrounding tissues, rendering recog- 
nition of the cut end more difficult. 

To recognize the medial cut end of the cana- 
liculus, we have been using a mixture of hyal- 
uronate with fluorescein. To prepare the mix- 
ture, an ampulla of hyaluronate (0.4 ml) is 
emptied in a medicine glass, and two drops of 
2% fluorescein solution are added. Stirring is 
followed by aspiration of the mixture in a sy- 
ringe. The stained hyaluronate is then injected 
through the intact canaliculus. Injection causes 
filling of the lacrimal sac and reflux through the 
injured canaliculus. 

Viscoelastic properties of the hyaluronate 
and slow injection allow a controlled reflux. 
Thus, only a fraction of a drop is allowed to 
protrude through the medial cut end of the 
canaliculus. This end is thus easily recognized, 
while fluorescein tissue staining is avoided. A 
cobalt blue filter may be used to enhance visua- 
lization. 
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A Simple Extrusion Needle With 
Flexible Cannula Tip for 
Vitreoretinal Microsurgery 


Harry W. Flynn, Jr., M.D., 
William G. Lee, 
and Jean-Marie Parel, Ing. ETS-G 


Bascom Palmer Eye Institute, Department of Oph- 
thalmology, University of Miami School of Medicine. 


Inquiries to Harry W. Flynn, Jr., M.D., Bascom Palmer 
Eye Institute, 900 N.W. 17th St., Miami, FL 33136. 

In eyes with a complex retinal detachment 
requiring pars plana vitrectomy, internal drain- 
age of subretinal fluid may be performed by 


various techniques.’ Drainage may be accom- 
plished by a posterior intentional retinotomy 
with subsequent drainage of subretinal fluid by 
an extrusion needle.” When an open peripheral 
break is present, a flexible cannula up to 18 mm 
can be introduced into the break to allow drain- 
age of posterior subretinal fluid.’ 

The standard 20-gauge extrusion needle can 
be modified simply by attaching a short flexible 
cannula to the tapered metal tip (Fig. 1). The 
silicone cannula tubing* can be attached to the 
end of the tapered extrusion needle without 
adhesives. This flexible, 24-gauge tubing can be 
cut in variable lengths, depending on the ex- 
pected extension into the subretinal space. The 
flexible cannula can be folded over to facilitate 
entry into a 20-gauge pars plana sclerotomy 
site (Fig. 2). 

The flexible cannula can be introduced into 
an existing peripheral or posterior iatrogenic 
retinal break and guided into the subretinal 
space. During simultaneous fluid/gas ex- 
change,’ the subretinal fluid will passively 
leave the eye through the extrusion needle 
cannula. If a peripheral retinal break is used, 
complete removal of posterior subretinal fluid 
may not be possible, but reattachment of the 
peripheral retinal break can be achieved. This 
would allow laser endophotocoagulation treat- 
ment around the retinal break. 

In addition to internal drainage of subretinal 
fluid, the extrusion needle with flexible cannu- 
la tip has many applications in vitreoretinal 
microsurgery. In association with the vacuum 
cleaning/extrusion technique, the soft, flexible 
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“The silicone cannula tubing is manufactured by Dow 
Corning (HH075305). 





Fig. 1 (Flynn, Lee, and Parel). A flexible cannula is 
attached to the end of a tapered 20-gauge extrusion 
needle. 
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Fig. 2 (Flynn, Lee, and Parel). The flexible cannula 
can be folded over to allow entry into a 20-gauge pars 
plana sclerotomy site. The cannula will return to its 
straight position when it enters the vitreous cavity. 


tubing is useful for the removal of preretinal 
hemorrhage in patients with diabetes. It is 
useful in reaching subretinal gas bubbles or 
subretinal blood adjacent to an open retinal 
break. Finally, to achieve a better position of 
the retinal flap in selected cases of giant retinal 
tear, this instrument can be used to push anter- 
iorly the edge of the tear during simultaneous 
fluid/gas exchange. 
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Full-Frame Angiography for the 
Zeiss Fundus Camera 


Randy V. Campo, M.D. 

Phoenix, Arizona. 

Inquiries to Randy V. Campo, M.D., 2720 N. 20th St., 
Phoenix, AZ 85006. 


The standard 30-degree Zeiss fundus camera 
produces an excellent, but slightly oval, fundus 


photograph. It is approximately 25 mm in di- 
ameter and is marred only by the four sur- 
rounding dark corners devoid of information. 
This oval central image, although excellent in 
quality, has the obvious disadvantage of using 
less than 90% of the area available in the typical 
35-mm frame. To overcome this minor flaw, I 
devised a simple extension tube to enlarge the 
image size of the Zeiss FF3 fundus camera. The 
image retains all the horizontal information of 
the standard frame, but maintains the superior 
optics of the camera system, including excel- 
lent capillary detail. 

To produce 1.5x image magnification, a 
13-mm extension tube was fitted with a high 
minus lens that was ground to fit the interior of 
the tube. The 13-mm extension tube length and 
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Fig. 1 (Campo). Top, Extender unit mounted on 
the camera back, between the mounting ring and the 
eyepiece head. Bottom, 1.5Xx extender tube with in- 
ternal minus lens. 
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Fig. 2 (Campo). Modified full-frame angiogram 
produced by 1.5 extender. Horizontally, all infor- 
mation from the original 25-mm oval is retained and 
expanded, although a small amount of the image 
along the vertical meridian is sacrificed. 


the —11.0-diopter internal lens were found to 
be the proper combination to form a sharp 
image that fills 98% of the available area of the 
frame. Contax extension tubes mated with the 
Contax RTSII camera backs used in our office. If 
different camera backs are used, then matching 
extension tubes will be needed. The extension 
tube mounts between the camera body and 
mounting ring (Fig. 1). Zeiss makes a 1.6x 
extender similar to the more familiar Zeiss 2x 
extender, both of which attach to the outside of 
the mounting ring and in front of the eyepiece 
head. When the barrier filter is in place, howev- 
er, these units fail to fit flush with the camera 
body. This prevents their use during fluoresce- 
in angiography. 

Our 1.5 extender is used primarily for fluo- 
rescein angiography (Fig. 2), although it can 
also be used for color fundus photography. 
Exposure compensations must be made. For 
color photographs, the exposure is increased 
from 60 W seconds to 120 W seconds. Red-free 
photographs are exposed the same as without 
the extender, with the lowest power settings 
available. This is true for both our Dyonics 
power supply, as well as our SBG720 power 
unit. Angiography is done by increasing the 
power to two times the original setting used for 
standard 30-degree angiography. I have used 
this system for the past three years without 
harm to the camera. The detail, clarity, and 
esthetics of the angiograms have been especial- 


ly gratifying. 











Use of Specular Photomicrography 
With a New Type of Film 


Alan N. Carlson, M.D., 
Lawrence M. Merin, R.B.P., 
Kirk R. Wilhelmus, M.D., 
and Dan B. Jones, M.D. 


Cullen Eye Institute, Department of Ophthalmology, 
Baylor College of Medicine. 


Inquiries to Alan N. Carlson, M.D., Department of 
Ophthalmology, Duke University Eye Center, Durham, 
NC 27710. 

Recent advances in specular microscopy, 
such as optical improvements for greater width 
of field and use of computerized video- 
scanning for quantitative image analysis, have 
led to better evaluation of the corneal endothe- 
lium.’ In the past, we photographed the endo- 
thelial cell mosaic using Kodak Tri-X Pan film. 
Despite its grainy appearance, this film allows 
assessment of both cell density and structure 
while permitting concurrent development with 
fluorescein angiograms. Recently we used a 
new film, Kodak T-Max 100, which greatly 
enhanced both image contrast and resolution 
for improved specular photomicrography doc- 
umentation. 

Kodak T-Max 100 film utilizes tabular grain 
technology,* which consists of silver halide 
crystals that have a stippled, thin, wafer-like 
configuration. This configuration increases the 
light-gathering potential and permits extreme- 
ly fine grain and high spatial resolution in the 
negative. This offers greater sensitivity com- 
pared to the cubic silver halide crystal configu- 
ration used in Tri-X Pan film. 

Combined with finer grain structure, this 
new technology creates an emulsion with more 
efficient conversion of incoming photons to a 
higher resolution image without sacrificing film 
speed. Although T-Max 100 is rated at ISO/ASA 
100, its grain structure is finer than the less 
sensitive Panatomic-X (ISO 32). When com- 
pared with Tri-X, the greater resolving power is 
readily apparent (Figure). In high-contrast re- 
gions, such as at cell borders, T-Max 100 re- 
solves 200 lines per millimeter, compared with 
100 lines per millimeter with Tri-X (100% in- 
crease in spatial resolution). In low-contrast 
areas, such as intracellular detail, a resolving 
power of 63 lines per millimeter exists com- 
pared to 50 lines per millimeter for Tri-X (26% 
increase in spatial resolution). 

We use T-Max 100 film in a Keeler-Konan 
Pocklington Specular Microscope with a 30x 
objective lens, a green contrast filter, and with 
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Figure (Carlson and associates). Left, Mild pleomorphism and polymegethism, 
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photographed using Kodak 


Tri-X Pan film with a Pocklington Specular Microscope. Right, The same eye, photographed using Kodak T-Max 
100 film. Improved spatial resolution permits visualization of greater cellular detail (x 400). 


the flash power selector set on the “high” 
position. Since we process both T-Max 100 film 
and fluorescein angiograms using Kodak 
HC-110 developer (dilution A) for five minutes 
at 22 C, they can be processed simultaneously. 
In addition to being convenient, this produces 
excellent results for improved documentation 
by specular photomicrography. 
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An Analysis of the Effect of Intravitreal 
Blood on Visual Acuity 


EDITOR: 

In the article, “An analysis of the effect of 
intravitreal blood on visual acuity,” by J. T. 
Thompson and K. M. Stoessel (Am. J. Oph- 
thalmol. 104:353, October 1987), the authors 
correctly point out that small amounts of vit- 
reous blood can substantially decrease visual 
acuities. However, the experimental model 
described was ambiguous and may be mis- 
leading. 

The luminance of the screen used was not 
noted. The standard recommended luminance 
is 85 candelas per meter squared. Because rec- 
ognizability of high-contrast images is directly 
affected by the brightness of the surrounding 
area, acuity measurements obtained using a 
bright screen may be better than those ob- 
tained using a standardized screen. 

The authors simulated a light-scattering en- 
vironment by turning on incandescent over- 
head lights. This degraded the contrast of the 
test image on the screen and increased the 
light scatter in the blood chamber. The au- 
thors’ conclusion that “the visual acuities of 
20/20 measured with room lights at the lower 
concentrations of blood were qualitatively 
worse ... because of light scatter’’ is uncer- 
tain. Decreased contrast of the optotypes 
alone, particularly if it was less than 30%, 
could cause a decrease in visual acuity. 
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Because of light scatter, the perception of 
high-contrast images is a relatively poor indi- 
cator of visual disability. Patients with good 
high-contrast acuity may still have significant 
impairment of visual function. Thus, the au- 
thors’ statement that “1.04 wl of blood caused 
no reduction in visual acuity .. . ” could be 
misleading. 

Opacities in the ocular media posterior to 
the lens cause more discrete shadows on the 
retina than similar defects anterior to the 
lens. If the test chamber is positioned in front 
of the eye, then the effect of visual clouding 
on visual acuity may be misleading. 

Another limitation on the validity of this 
study is that only two subjects were included, 
and each made repetitive observations on the 
same chart. The chart, itself, consists of a lim- 
ited number of large letters. This method is 
prone to unintentional memorization. 

Although this study helps “explain certain 
clinical observations about vitreous hemor- 
rhage,” the methods used may not demon- 
strate accurately the severity of visual func- 
tion degradation associated with vitreous 
hemorrhage. 

PHILIP LEMPERT, M.D. 
Ithaca, New York 





Reply 





EDITOR: 

Our study was based on a model of the 
effect of intravitreal blood on visual acuity. It 
has all of the limitations of any model that 
analyzes a complex biologic process. Dr. 
Lempert criticizes the use of a standard high- 
contrast visual acuity chart. The visual acui- 
ties were measured with a Snellen chart pro- 
jected onto a metallic silver-gray screen. This 
visual acuity system is used by many, if not a 
majority of ophthalmologists who test visual 
acuities in patients with diffuse vitreous hem- 
orrhage. Dr. Lempert does not cite any pub- 
lished evidence to prove the superiority of a 
different type of visual acuity chart in the de- 
termination of visual acuity in eyes with dif- 
fuse vitreous hemorrhage. 

The decreased visual acuities measured at 
some concentrations of hemorrhage with 
overhead lights may be caused by a number 
of factors. Light scattering appears to be the 
most important factor. Dr. Lempert’s asser- 
tion that decreased acuity from light scatter is 
different than decreased acuity from de- 


creased contrast is incorrect. One of the ef- 
fects of light scatter is to decrease the contrast 
between the dark letters and white back- 
ground on the Snellen chart.! 

We agree that the perception of high- 
contrast images may not be the best measure 
of visual disability. The purpose of our study, 
however, was to measure visual acuity ina 
model of diffuse vitreous hemorrhage, not to 
assess visual disability. We also stated that 
this model of visual acuity was only applica- 
ble to diffuse vitreous hemorrhage. Dr. 
Lempert expresses concern about unintention- 
al memorization of the acuity chart causing 
bias in the results. This was controlled by 
testing the various concentrations of hemor- 
rhage in a random double-masked fashion in 
each subject. The close agreement between 
the two subjects and the strong correlation of 
increased hemorrhage density with decreased 
visual acuity suggest that the testing proce- 
dure did not bias the results. 

Much additional research on the effect of 
diffuse or focal media opacities on visual acu- 
ity remains to be done. We hope that our 
article helps stimulate additional studies on 
the effect of vitreous hemorrhage on visual 
acuity. 

JOHN T. THOMPSON, M.D. 
KATHLEEN M. STOESSEL, M.D. 
New Haven, Connecticut 


—_———— 
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Limbal- vs Fornix-Based Conjunctival 
Trabeculectomy Flaps 


EDITOR: 

In the article, ‘“Limbal- vs fornix-based con- 
junctival trabeculectomy flaps,” by C. E. 
Traverso, K. F. Tomey, and S. Antonios (Am. 
J. Ophthalmol. 104:28, July 1987), the authors 
compared limbal-based and fornix-based con- 
junctival trabeculectomy flaps. Their study 
confirms the equal efficacy of the two meth- 
ods in terms of safety and short-term efficacy 
of pressure control. It should, however, be 
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remembered that a number of such eyes later 
require cataract operation, and it is here that 
the fornix-based flaps have their disadvan- 
tage. The fornix-based flaps result in more 
anteriorly positioned blebs. Even though in 
most cases the blebs appear identical in two 
groups in the fullness of time, to an extent 
the limits of a fornix-based flap extend signifi- 
cantly to cover the clear corneoscleral limbus. 
This means that during cataract surgery, via a 
corneal section, either one has to interfere 
with the drainage bleb or approach the cata- 
ract through an unusually anteriorly placed 
corneal section. For this reason at least, the 
limbal-based conjunctival flap should be the 
preferred method for trabeculectomy. 

NIKHIL C. KAUSHIK, F.R.C.S. 

Wrexham, United Kingdom 


Reply 


EDITOR: 

The comments of Dr. Kaushik are well 
taken. Although during the follow-up period 
of our study we could not show any differ- 
ence in bleb configuration between the two 
groups, a more anterior extension of the bleb 
in the fornix-based conjunctival flaps is a pos- 
sibility. We have greatly decreased surgical 
difficulties of lens extraction after filtering 
surgery by adopting extracapsular cataract ex- 
traction from the temporal approach, with or 
without intraocular lens implantation. This, 
in our hands, has avoided the problems relat- 
ed to bleb manipulation or corneal sections in 
either limbal- or fornix-based conjunctival 
flaps. 

CARLO E. TRAVERSO, M.D. 
KARIM F. TOMEY, M.D. 
SOBHI ANTONIOS, M.D. 
Riyadh, Saudi Arabia 


Histopathologic and 
Immunohistopathologic Features of 
Subretinal Fibrosis and Uveitis 
Syndrome 


EDITOR: 

In the article, “Histopathologic and 
immunohistopathologic features of subretinal 
fibrosis and uveitis syndrome,” by M. K. 
Kim, C.-C. Chan, R. Belfort, Jr., M. Farah, 


M. P. Burnier, R. B. Nussenblatt, T. 
Kuwabara, and A. G. Palestine (Am. J. Oph- 
thalmol. 104:15, July 1987), the authors con- 
clude that the subretinal fibrosis and uveitis 
syndrome “appears to be clinically and histo- 
pathologically distinct from other forms of in- 
traocular inflammation.” In 1949 Fuchs! 
reached approximately the same conclusion in 
his description of a new fundus disease, 
which he called choroiditis proliferans. 

According to Fuchs, choroiditis proliferans 
is a rare disease in which large areas of con- 
nective tissue form on the inner side of the 
choroid. Although the retina shows only 
slight changes, there is a marked loss of vi- 
sion in both eyes. 

Fuchs described a 16-year-old Albanian 
with congenital syphilis who had particularly 
bad vision in each eye for 3 years.’ Visual 
acuity in the left eye was counting fingers at 
5 m. Visual field testing showed considerable 
constriction for hand movements temporally, 
above, and below. A Wassermann reaction 
was positive. The patient had first received 
antisyphilitic treatment three years earlier. 
Ophthalmoscopic findings were similar in 
each eye. 


The disk is somewhat pale. The retinal vessels are 
somewhat narrow. Atrophy of the choroid is scarcely 
visible anywhere. Peculiar ragged, sharply defined, 
dead-white tissue bundles extend over the entire pos- 
terior pole. They pass around the disk, ramify, and 
finally break up like flames. The retinal vessels pass 
over them in a straight course. The sinewy glistening 
appearance indicates connective-tissue membranes. 
Far to the right and partly on the left side, old pigment- 
ed choroiditis patches may be observed. The pigment 
epithelium is rarefied and nasal to the disk as a result of 
pigment migration. It is questionable whether the 
connective-tissue bundles originate from the choroid or 
from the retinal disease. The former appears more 
probable. It is certain that the connective-tissue lies 
between the pigment epithelium and the retina. The 
inner retinal layers hardly seem to have been affected. 
The external ones, however, have been involved con- 
siderably. This may be recognized by the poor vision. 


In comparing Fuchs’ description of choroi- 
ditis proliferans to the authors’ description of 
subretinal fibrosis and uveitis syndrome, it oc- 
curred to me that the subretinal fibrosis and 
uveitis syndrome and choroiditis proliferans 
may be the same disease. 

I would like to know the authors’ opinion 
about the similarities. 

NASSIM CALIXTO, M.D. 
Belo Horizonte, Brazil 
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Reply 


EDITOR: 

Fuchs described an exceedingly rare bilater- 
al condition characterized by marked subreti- 
nal gliosis and an irreversible decrease in vi- 
sual acuity. It would certainly seem that this 
disorder is the same as the one that we re- 
ported in our article. A caveat would be that 
Fuchs did not have the opportunity to ob- 
serve the clinical course in this patient. Fur- 
ther, it would be necessary to exclude the 
other disorders that may mimic the subretinal 
fibrosis and uveitis syndrome. It is rewarding 
to read that Fuchs believed this to be a 
unique entity as well. We are indebted to Dr. 
Calixto for bringing this to our attention. 

MYUNG K. KIM, M.D. 

Sao Paulo, Brazil 

CHI-C. CHAN, M.D. 

Bethesda, Maryland 

RUBENS BELFORT, JR., M.D. 
MICHEL FARAH, M.D. 
MIGUEL P. BURNIER, M.D. 
Sao Paulo, Brazil 

ROBERT B. NUSSENBLATT, M.D. 
TOICHIRO KUWABARA, M.D. 
ALAN G. PALESTINE, M.D. 
Bethesda, Maryland 


Visual Recovery in Combined Central 
Retinal Artery and Central Retinal Vein 
Occlusion 


EDITOR: 
The article “Visual recovery in combined 
central retinal artery and central retinal vein 


occlusion,” by P. A. Jorizzo, M. L. Klein, 

W. T. Shults, and M. L. Linn (Am. J. Oph- 
thalmol. 104:358, October 1987), reminded me 
of a similar publication by Cassen, Tomsak, 
and DeLuise,! which was not cited. 

In this paper, we also described two pa- 
tients with this condition. One suffered from 
classic migraine and the other had several 
prodromal episodes of transient monocular 
blindness. Both were otherwise healthy. We 
documented improvement in intraretinal cir- 
culation in the man, aged 32 years, by serial- 
timed, intravenous fluorescein angiograms 
over a period of 30 days. The woman, aged 38 
years, did not improve and subsequently de- 
veloped neovascular glaucoma. We speculated 
that this condition might represent a severe 
variant of papillophlebitis. 

ROBERT L. TOMSAK, M.D. 
Cleveland, Ohio 
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Reply 


EDITOR: 

We thank Dr. Tomsak for calling our atten- 
tion to his two patients, each of whom had 
fundus findings similar to those we de- 
scribed. We regret our oversight in not citing 
his study. 

PAUL A. JORIZZO, M.D. 
MICHAEL L. KLEIN, M.D. 
WILLIAM T. SHULTS, M.D. 
MERRITT L. LINN, M.D. 
Portland, Oregon 


BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Presbyopia. Recent Research and Reviews 
From the Third International Symposium. Ed- 
ited by Lawrence Stark and Gerard Obrecht. New 
York, Professional Press Books, 1987. 510 
pages, index, illustrated. $95 


Reviewed by BENJAMIN MILDER 
St. Louis, Missouri 


This collection of papers presented at the 
Third International Symposium on Presbyopia 
is, without question, the most comprehensive 
work ever assembled on this topic. It offers an 
overview of the entire field, with 66 papers 
presented by and fora multidisciplinary group 
that included ophthalmologists, optometrists, 
optical scientists, psychologists, and manufac- 
turers. 

There are eight sections. The first covers “the 
human dimension”: epidemiology, ethnology, 
and environmental factors. The second section 
deals with the biochemical and physical prop- 
erties of the crystalline lens and lens capsule. 

The third group of papers comes to grips 
with the sensory mechanisms of presbyopia, 
particularly the alterations in the visuosensory 
processes that accompany aging as well as 
those induced by corrective lenses. 

All corrective lenses produce some distor- 
tion. The fourth section explores the subject of 
adaptation by the presbyopic individual to 
these distortions. Since the progressive lens 
wearer has voluntarily elected a form of presby- 
opic correction that distorts the surrounding 
world, he or she will adapt to the lenses despite 
persisting sensory awareness. One excellent 
study, by Levy-Schoen and associates, dis- 
closed that reading performance is not affected 
by moderate image defocusing (less than 2 
diopters); beyond that, although saccades and 
visibility span are unchanged, reading speed is 
significantly reduced. 

The fifth section is devoted to the accom- 
modation-convergence-pupil constriction triad 
and, in many ways, retraces well-worn paths, 
including the apparent paradox of the absence 
of asthenopic symptoms despite increased near 
exophoria in the presbyopic patient. It is sug- 
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gested that fixation disparity measurements 
provide a more realistic appraisal of the near 
fusion status than the usual clinical phoria- 
vergence testing. 

The ten papers in the sixth section consider 
the specific requirements of the individual in 
the correction of presbyopia. 

Woo found that determination of the proper 
add power was not influenced by the configura- 
tion of clinical test charts or by illumination 
(between 3.5 and 220 foot-candles), but that 
sine and square wave gratings yielded much 
higher accommodation values than the test 
charts. 

The seventh group of papers concerns the 
means of correcting presbyopia, with emphasis 
on progressive lenses and contact lenses. 
Borish’s well-constructed study found that 
early presbyopic individuals, particularly those 
with no prior lens experience, overwhelmingly 
preferred progressive lenses to bifocals. Older 
presbyopic individuals who wear trifocals were 
evenly split on the desirability of a shift to 
progressives. Meltzer’s work on the use of 
progressives for pseudophakic individuals 
pointed up the importance of accurate, skilled 
dispensing of progressives. 

There were discussions of the various op- 
tions in the use of contact lenses for presbyo- 
pia. Of particular interest was a preliminary 
investigative report by Vestal and Miller dem- 
onstrating reversible changes in refracting 
power of soft contact lenses by immersing the 
lens in various concentrations of urea. Equally 
fascinating was Kern’s work in which he 
passed a current across thin film molecular 
optical materials to alter the refraction of an 
optical system. 

The two-column format is admirably suited 
to this large volume. Most chart and figures 
have been reduced to the point that legends are 
not readable. There is an enormous bibliogra- 
phy covering the last 75 years. While this book 
could hardly be called bedside reading, it pro- 
vides a broad overview of the field, investiga- 
tive as well as clinical, biologic as well as 
sociopsychological. There is something for 
everyone. 
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The Retina. An Approachable Part of the Brain. 
By John E. Dowling. Littleton, Harvard University 
Press, 1987. 282 pages, index, illustrated. 
$37.50 


Reviewed by DoNALD G. Puro 
Miami, Florida 


Over the past 25 years, scientists have made 
remarkable progress toward understanding 
how the retina functions. Many who are not 
neurobiologists are aware that these are excit- 
ing times in retinal research, but the volumi- 
nous literature and evolution of technical jar- 
gon are formidable hurdles to those interested 
in getting an overview of progress in this field. 
Fortunately, John Dowling has addressed the 
need for a readable overview of what is known 
about the functional organization of the verte- 
brate retina. He has written a book that con- 
veys with clarity the excitement of advances in 
retinal research. 

Dowling, who has made major contributions 
to retinal research, emphasizes the great prog- 
ress achieved by the use of a multidisciplinary 
approach involving anatomy, biochemistry, 
physiology, and pharmacology. Key experi- 
mental observations in retinal research are de- 
scribed clearly and supplemented with helpful 
illustrations at virtually every turn of the page. 
The reader is unlikely to get lost in details since 
Dowling is willing to speculate on how the 
experimental findings shed light on the general 
issue of how the retina is organized. Clinicians 
with little or no experience in retinal research 
are likely to find this a readable book. To help 
those who are not neurobiologists, an appen- 
dix serves as a primer for basic concepts and 
terms in neuroscience. Overall, the book is 
written at about the level of complexity found 
in articles in the publication Scientific Ameri- 
can. 

Early chapters describe the various types of 
retinal neurons, their synaptic connections, 
and their characteristic electrical responses. A 
chapter on retinal pharmacology is a good in- 
troduction to an area of investigation that may 
one day establish a scientific basis for the use of 
drugs to enhance the function of retinal circuits 
injured by disease. Although the identification 
of neurotransmitters and neuromodulators is 
one of the most rapidly developing areas of 
retinal research, the information in this text is 


reasonably up-to-date. Clearly, a disease- 
oriented approach is beyond the scope of this 
book. However, the chapters on the basis of the 
electroretinogram and visual adaptation will 
provide helpful insights toward understanding 
clinical electrophysiologic tests of retinal func- 
tion. References in the book are not meant to be 
exhaustive, but are sufficient to lead the inter- 
ested reader into the literature. The index is 
thorough and should aid in reading selected 
topics. 

The book’s subtitle, “An Approachable Part 
of the Brain,” reflects the concept that the 
retina is an experimentally accessible structure, 
useful for the study of the neurobiology of the 
brain. Surprisingly, some neuroscientists need 
to be reminded that the retina is, indeed, part 
of the brain. The final chapter illustrates how 
the study of the retina has contributed toward 
an understanding of the mechanisms of certain 
brain functions. As the author notes, the retina 
may be the best understood part of the central 
nervous system. This well-written book should 
be available to all who are interested in how the 
retina works. 


The Vitreous and Vitreoretinal Interface. Edited 
by Charles L. Schepens and Adolphe Neetens. 
New York, Springer-Verlag New York, Inc., 1987. 
315 pp., index, illustrated. $57 


Reviewed by H. RICHARD McDONALD 
San Francisco, California 


In this text vitreoretinal specialists and labo- 
ratory researchers in ocular disease have suc- 
cessfully combined their knowledge to present 
the basic science of the vitreous and the role of 
the vitreous in the pathogenesis of medical and 
surgical retinal disease. Though each chapter 
can stand alone as a reference for a particular 
vitreous-related disease or condition, there is 
very little overlap of information. The editors 
are to be commended for constructing a read- 
able, concise, and clear view of the vitreous. 

The preface mentions the growing awareness 
of the physiologic and biochemical importance 
of the vitreous, speculating on the probable 
importance of the vitreous in retinal metabo- 
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lism. The authors strive to point out the role of 
the vitreous in the healthy eye, as well as the 
diseased one. Still, the thrust of the book is the 
way in which vitreous change produces retinal 
disease. All students of the retina can benefit 
by understanding the intimate relationship be- 
tween the vitreous and retina. By doing so, we 
increase our ability to manage, and perhaps 
prevent those diseases. For this reason, the 
book is an important one. 

Embryology, biochemistry, anatomy, and 
normal age-related changes in the vitreous are 
reviewed. This information is used throughout 
the rest of the book to explain various vitreoret- 
inal disease states. The tone of the text is 
decidedly clinical. Topics include the role of the 
vitreous in rhegmatogenous retinal detach- 
ment, traction retinal detachment, aphakia, 
and retinopathy of prematurity, to name a few. 

The sections on the vitreous in ocular trau- 
ma, idiopathic giant retinal breaks, hereditary 
vitreoretinal diseases, and vitreous substitutes 
are well written and well referenced. Some of 
the later chapters deal with surgical techniques 
of vitreous surgery, and provide valuable in- 
sights from clinicians with a wealth of experi- 
ence. 

There are in vivo photographs of vitreous 
changes. As these techniques of objectively 
recording the vitreous improve, so will our 
appreciation and understanding of the vitreous 
in the normal and diseased eye. These vitreous 
photographs, as well as the color fundus pho- 
tographs, have lost clarity in reproduction, 
though the numerous illustrations and sche- 
matic drawings are instructive and of good 
quality. 

The section on vitreous changes and macular 
diseases contains opinions on the role of the 
vitreous in macular hole and preretinal fibrosis 
formation, but avoids comment on recent con- 
troversies concerning tangential vitreous trac- 
tion in the production of macular holes or the 
role of vitrectomy for “impending” macular 
holes. 

This text is informative and valuable for resi- 
dents and clinicians interested in vitreoretinal 
disorders. The section on vitreous changes in 
aphakia and retinal detachment contain ramifi- 
cations for anterior segment surgeons con- 
cerned with minimizing their incidence of 
postcataract retinal detachment. The authors 
and editors are to be commended for a well- 
planned, well-written book. 


Contemporary Issues in Ophthalmology— 
Refractive Keratoplasty. Edited by Ivan R. 
Schwab. New York, Churchill Livingstone, 1987. 
216 pages, index, illustrated. $58 


Reviewed by MICHAEL P. VRABEC 
and Jay H. KRACHMER 
Iowa City, Iowa 


Dr. Schwab has assembled an excellent gen- 
eral review of refractive keratoplasty, covering 
theory, indications, results, and complications. 
The opening chapter puts the various opera- 
tions into perspective, and provides an inter- 
esting look at the beginnings of refractive sur- 
gery. 

Werblin, one of the pioneers of epikera- 
tophakia, has written a useful review of 
the subject. The histopathologic illustrations 
are splendid. The exact surgical technique has 
changed since the chapter was written, requir- 
ing the reader to look for an update in the 
current literature. The strengths and weakness- 
es of the surgery, especially its limitations in 
keratoconus, pediatric aphakia, and myopia are 
discussed. 

The chapter on keratomileusis gives an unu- 
sually clear description of the process. The 
photographs are excellent and show many de- 
vices that the general ophthalmologist does not 
come in contact with on a daily basis. It is 
interesting that cryolathing is not the most 
difficult aspect of the procedure. The chapter 
on keratophakia by Fogle gives a detailed sum- 
mary of the optics involved in the surgery as 
well as a succinct review of the operation and 
the care of the patient. After a well-written 
summary of alloplastic corneal lenses, radial 
keratotomy is discussed. The author believes 
that radial keratotomy, as it was performed 
in the United States in 1979, is now obsolete. 
He gives a nice summary of the postopera- 
tive results to date. Later in the book, the com- 
plications of corneal refractive surgery are 
discussed, especially in regard to radial kera- 
totomy. This should give the general oph- 
thalmologist some food for thought before un- 
dertaking this surgery. 

The chapter on the various keratotomy inci- 
sions for astigmatism contains a large amount 
of data. Unfortunately, there have been few 
carefully planned studies of this type, which 
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makes it difficult to draw conclusions from the 
data. The chapter by Beatty and Schanzlin on 
the prevention of astigmatism after corneal 
transplant discusses many practical ways for 
the surgeon to try to avoid producing the astig- 
matism in the first place. Wedge resections and 
relaxing incisions are then discussed. In gener- 
al, we agree with these authors that a repeat 
keratoplasty for postoperative corneal astigma- 
tism is a poor choice if the graft is clear. Howev- 
er, when the patient has a very high corneal 
astigmatism and the surgeon has not per- 
formed a great deal of keratorefractive surgery, 
a repeat transplant might be the best solution. 
Some good clinical points are made in this 
chapter about relaxing incisions, such as avoid- 
ing relaxing incisions in flat corneas, and avoid- 
ing placement of a relaxing incision where 
there is already an anterior displacement of the 
wound. 

A chapter on laser surgery of the cornea is an 
excellent review of the development of lasers in 
corneal work and it puts the various lasers and 
their potential uses into perspective. The last 
chapter offers some good advice on how to 
avoid legal problems when performing refrac- 
tive keratoplasty. 

In summary, this is a fine review of the 
subject. It is a superb place to begin the study 
of refractive keratoplasty. We recommend it 
highly. 


An Evaluation of the NIH Research Career De- 
velopment Award. By Grace M. Carter, John D. 
Winkler, and Andrea K. Biddle. Santa Monica, 
The Rand Corporation, 1987. 102 pages, soft- 
cover, illustrated. $10 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


The Research Career Development Award of 
the National Institutes of Health is intended to 
foster the career development and to enhance 
the research capability of individuals with out- 
standing potential for contributing to health- 
related research as independent investigators. 
Over the last 25 years the NIH has provided 


3,800 awards and spent over $400 million on 
the program. 

A review of the program by the Rand Corpo- 
ration indicates that senior researchers rather 
than promising researchers who are ready to 
become independent investigators are given 
preference. Previous support or postdoctoral 
fellowships, research grants, or association 
with a research-intensive institute favors ap- 
proval. Recipients produced more articles of 
higher quality (as measured by citation rate), 
and superior grant applications. 

This little book provides a wealth of informa- 
tion for program directors, for award appli- 
cants, and for internal review groups. 
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Converting to Phacoemulsification. A Manual 
for the Surgeon in Transition. By Paul S. Koch. 
Thorofare, New Jersey, Slack Incorporated, 
1987. 69 pages, softcover, illustrated. $19.50 


An experienced surgeon reviews his personal 
approach to cataract surgery and offers advice 
to the novice. This readable book will be valued 
by cataract surgeons at all levels of skill. 





Colour Atlas of Ophthalmology, ed. 2. By Arthur 
S. M. Lim and lan J. Constable. Singapore, P G 
Publishing Pte Ltd, 1987. 147 pages, index, illus- 
trated. $14 


This slim book of high-quality photographs 
covers many aspects of ophthalmology, and it 
is addressed to the beginner. This second edi- 
tion has been improved with some new illustra- 
tions and new text. 





Night Vision. Current Research and Future Di- 
rections. By Working Group on Night Vision, 
Committee on Vision, Commission on Behavorial 
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and Social Sciences and Education. 335 pages, 
softcover, illustrated. $28 (United States, Cana- 
da, and Mexico), $33.75 (export) 


This report on current research in night vi- 
sion provides an account of the visual process- 
es involved and it describes available screening 
procedures for the testing of night vision and 
the instrumentation used in night-vision re- 
search. Included are definitions of twilight, 
papers on photoreceptor properties, on oculo- 
motor, spatial, and temporal factors in night 
vision, and on human performance issues. 
Copies are available from The Committee on 
Vision, National Research Council, 2101 Con- 
stitution Ave. N.W., Washington, D.C. 20418. 





Degenerative Retinal Disorders. Clinical and 
Laboratory Investigations. Edited by Joe G. 
Hollyfield, Robert E. Anderson, and Matthew M. 
LaVail. New York, Alan R. Liss, Inc., 1987. 626 
pages, index, illustrated. $98 


A symposium was held in Sendai, Japan, in 
September 1986 to honor Professor K. Mizuno 
on the occasion of his retirement as chairman of 
the Ophthalmology Department of Tohoku 
University. Included in this text are the pro- 
ceedings. Topics covered among the 40 papers 
in this volume include retinitis pigmentosa and 
other inherited retinal degenerations in hu- 
mans and inherited and induced retinal degen- 
erations in laboratory animals. 





Clinical Ophthalmology: A Text and Colour 
Atlas, ed. 2. By James L. Kennerley Bankes. 
New York, Churchill Livingstone, Inc., 1987. 130 
pages, softcover, index, illustrated. $27.50 


This is a book for beginners that outlines the 
rudiments of ophthalmology. The layout is 
pleasing and the photographs are excellent. 





Manual for Eye Examination and Diagnosis, ed. 
3. By Mark W. Leitman. Oradell, N.J., Medical 
Economics Books, 1988. Softcover, 100 pages, 
illustrated. $18.95 


This popular little book is aimed at the medi- 
cal student who is about to work in an eye 
clinic. Clear diagrams on every page explain to 
the student just what it is that an ophthalmolo- 
gist does, and how he goes about doing it. Two 
hours spent with this book will take a lot of the 
mystery out of the first few days in the clinic. 





A Dispensing Optician Manual. An Introduction 
to Vision Care for the New Ophthalmic Techni- 
cian. By A. J. Zelada. Springfield, Charles C 
Thomas, 1987. 134 pages, index, illustrated. 
$28.75 


This is a practical guide to the art of dispens- 
ing glasses. It is full of valuable tips that range 
from bending the temples to choosing the right 
kind of bifocal. 





Developments in Ophthalmology. Vol. 15. Cata- 
ract Epidemiology. Edited by K. Sasaki, O. 
Hockwin, and M. C. Leske. Series edited by W. 
Straub. Basel, S. Karger A.G., 1987. 106 pages, 
index, illustrated. $58.75. 


Sixteen papers presented at the International 
Cataract Epidemiology Meeting, October 1986, 
Noto, Japan, under the following headings: (1) 
Evaluation of Cataract Classification Systems, 
(2) Issues in Conducting Valid Cataract Preva- 
lence Studies, and (3) Investigations of Cataract 
Risk Factors. 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Neurologica Scandinavica 


Neuro-ophthalmological complications of coro- 
nary artery bypass graft surgery. Shaw, P. J., 
Bates, D., Cartlidge, N. E. F., Heaviside, D., 
French, J. M., Julian, D. G., and Shaw, D. A. 
(Dept. Neurol., Royal Victoria Infirm., Newcastle- 
upon-Tyne, England NE1 4LP). Acta Neurol. 
Scand. 76:1, 1987. 


In a prospective study of neurological com- 
plications of coronary bypass surgery, detailed 
pre- and post-operative bedside ophthalmolog- 
ical evaluation was undertaken in 312 patients. 
Post-operative neuro-ophthalmologic compli- 
cations developed in 80/312 (25.6%) patients 
and included: areas of retinal infarction 
(17.3%); retinal emboli (2.6%); visual field de- 
fects (2.6%); reduction of visual acuity (4.5%); 
and Horner's syndrome (1.3%). Neuro- 
ophthalmological complications were not ob- 
served in a control group of 50 patients under- 
going major peripheral vascular surgery. Ten of 
75 patients reviewed at 6 months still had 
detectable neuro-ophthalmological abnormali- 
ties, but functional disability occurred only in 
those with persistent visual field defects. 
Multivariant analysis revealed that extra- 
coronary vascular disease, severe and pro- 
longed duration of heart disease prior to opera- 
tion, and large drop in haemoglobin level 
during surgery may predispose to neuro- 
ophthamological complications. (5 tables, 31 
references) —Authors’ abstract 


Archives of Disease in Childhood 


Light transmission of phototherapy eyeshields. 
Chin, K. C., Moseley, M. J., and Bayliss, S. C. 
(Children’s Unit, St. Peters Hosp., Guildford Rd., 
Chertsey, Surrey, England). Arch. Dis. Child. 
62:970, 1987. 


To decrease high levels of ambient light in 
retinopathy of prematurity or from photothera- 
py for jaundice, the authors found that practi- 
cally any eyeshield will reduce light transmis- 
sion to less than 0.1% the incident light. 
Commercial eyeshields offer no advantage over 
handmade ones of cotton, felt, or wool. Layers 
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of woven green fabric were most effective, but 
even the poorest commercial products were 
satisfactory. (1 figure, 8 references)—David 
Shoch 


British Journal of Ophthalmology 


Some observations on the relation between 
intraocular pressure reduction and the pro- 
gression of glaucomatous visual loss. 
Schulzer, M., Mikelberg, F. S., and Drance, S. M. 
(Dept. Ophthalmol., Univ. British Columbia, 2550 
Willow St., Vancouver, BC, Canada V5Z 3N9). 
Br. J. Ophthalmol. 71:486, 1987. 


The authors developed a quantitative mea- 
sure of the scotomas in glaucoma, which they 
term ‘‘scotoma mass.” This represents the area 
of scotoma in square millimeters times the 
depth of the loss in decibels. They applied this 
measure to the visual fields of 41 patients with 
chronic open-angle glaucoma. They also stud- 
ied the intraocular pressure control in these 
patients and found a highly significant nega- 
tive correlation. Low mean intraocular pres- 
sures tended to correspond to high values of 
scotoma mass. There was a similar negative 
correlation if the maximum intraocular pres- 
sure reading was recorded only in the preced- 
ing time interval. As the disease advances and 
the visual fields worsen, there may be a natural 
spontaneous reduction in intraocular pressure. 
Therefore, there may not be a strong correla- 
tion between intraocular pressure and field 
loss. (2 figures, 8 references)—David Shoch 


Efficacy of antiprostaglandin therapy in vernal 
conjunctivitis. Meyer, E. W. Y., Kraus, E., and 
Zonis, S. (Dept. Ophthalmol., Rambam Med. 
Ctr., Haifa 35254, Israel). Br. J. Ophthalmol. 
71:497, 1987. 


Twenty-seven patients, aged 4 to 18 years, 
with vernal conjunctivitis who had been treat- 
ed unsuccessfully with topical corticosteroids 
and cromolyn sodium were given 0.5 to 1.5 g of 
aspirin daily, depending on age. The use of all 
topical medications was discontinued. Of the 
27 patients, 24 reported marked improvement. 
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The palpebral hypertrophy of the upper tarsus 
did not disappear, but they were smaller and 
less inflamed. There was marked improvement 
in punctate keratopathy and in limbal infiltra- 
tion. Aspirin therapy is not innocuous, but it 
may be effective in patients who do not re- 
spond to topical medications. (1 table, 11 
references)—David Shoch 


Optic disc drusen and episodic visual loss. 
Sarkies, N. J. C., and Sanders, M. D. (Dept. Oph- 
thalmol., National Hosp. for Nervous Dis., Lon- 
don, England). Br. J. Ophthalmol. 71:537, 1987. 


A 54-year-old woman had repeated episodes 
of visual loss for 26 years. The loss was tran- 
sient, but each episode resulted in some loss of 
visual field, which appeared to be an ischemic 
optic neuropathy. The patient was treated with 
corticosteroids, which seemed to help. The au- 
thors postulated that the increase in size of the 
disk drusen interfered with vascular supply to 
the disks, which resulted in transient ischemic 
episodes with some residual damage to the 
disks. Over time her central visual acuity de- 
creased from R.E.: 20/20 to 20/30 and from L.E.: 
20/80 to counting fingers. (4 figures, 11 
references)—David Shoch 


International Ophthalmology 


Peripheral proliferative retinopathies. Brown, 
G. C., Brown, R. H., and Brown, M. M. (910 E. 
Willow Grove Ave., Wyndmoor, PA 19118). Int. 
Ophthalmol. 11:41, 1987. 


In an etiologic study of 100 consecutive cases 
of peripheral proliferative retinopathy, about 
50% were associated with sickling hemoglobin- 
opathies and 20% with branch retinal vein oc- 
clusions. Diabetes caused 10% and another 
10% were caused by sarcoidosis, intravenous 
drug abuse, and occasional other rare diseases. 
In the remaining 10%, no obvious cause could 
be found for the development of the neovascu- 
larization. (3 figures, 3 tables, 27 references)— 
David Shoch 


Investigative Ophthalmology and 
Visual Science 
In vivo effects of 5-FU on ocular surface epithe- 
lium following corneal wounding. Capone, A., 


Lance, S. E., Friend, J., and Thoft, R. A. (Eye & 
Ear Inst., 203 Lothrop St., Pittsburgh, PA 15213). 
Invest. Ophthalmol. Vis. Sci. 28:1661, 1987. 


The authors produced epithelial defects in 
rabbits, injected various doses of 5-fluoro- 
uracil, and noted the effect on the healing of 
the corneal epithelium. A daily dose of 0.05 or 
of 0.5 mg inhibited mitosis but had no signifi- 
cant effect on the clinical or histologic appear- 
ance, or healing rate. When the dose was in- 
creased to 5 mg daily, persistent epithelial 
defects occurred in 22% of the eyes. Thus, the 
drug is useful in inhibiting mitosis and corneal 
complications can be minimized or eliminated 
by using the minimal dose required. (3 figures, 
1 table, 33 references)—David Shoch 


Journal of Pediatric 
Ophthalmology and Strabismus 


Screening criteria for the detection of retinopa- 
thy of prematurity in patients in a neonatal 
intensive care unit. Brown, D. R., Biglan, A. W., 
and Stretavsky, M. A. M. (Dept. Pediatr., Magee- 
Women’s Hosp., Forbes Ave. and Halket St., 
Pittsburgh, PA 15213). J. Pediatr. Ophthalmol. 
Strabismus 24:212, 1987. 


The American Academy of Pediatrics has pro- 
posed that all newborns who have had any 
exposure to added oxygen or a birthweight of 
less than 2,000 g have an ophthalmologic exam- 
ination before discharge from the hospital. To 
evaluate these criteria, the authors examined 
almost 3,000 such neonates. Fifty-six patients 
had Grade 3 or 4 retinopathy of prematurity in 
at least one eye, according to the International 
Classification of Retinopathy of Prematurity. 
All 56 infants were exposed to added oxygen 
for more than 50 days or had a birthweight of 
less than 1,600 g. The authors suggest that 
these screening criteria are more realistic than 
those proposed by the American Academy of 
Pediatrics and that if these more stringent crite- 
ria were adopted, it would eliminate unneces- 
sary ocular examinations and yet identify all 
significant cases of retinopathy of prematurity. 
(1 figure, 3 tables, 12 references)—David Shoch 


Severe visual loss resulting from occlusion 
therapy for amblyopia. Simon, J. W., Parks, 
M. M., and Price, E. C. (Dept. Ophthalmol., Alba- 
ny Med. Ctr., Albany, NY 12208). J. Pediatr. 
Ophthalmol. Strabismus 24:244, 1987. 
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One child with amblyopia who had been 
patched for 13 days developed a small esotro- 
pia in the occluded eye. The patch was then 
switched to the previously amblyopic eye and 
the parents noted that the child immediately 
regressed, was unable to function, and walked 
into walls. On the fourth day of patching, 
vision began to improve but alternation was 
not documented until the 40th day of reverse 
occlusion. A second child was patched for one 
month and amblyopia and eccentric fixation 
were noted when the patch was removed. 
Patching was discontinued, and three months 
later full-time occlusion of the originally am- 
blyopic eye was instituted with periodic follow- 
up for approximately one year. The originally 
occluded eye was first noted to maintain fixa- 
tion at age 4 years after nearly two years of 
reverse occlusion. Full-time occlusion should 
probably be avoided and children should be 
monitored in intervals of at least one week per 
year of age. (13 references)—David Shoch 


Journal of the Royal Society of 
Medicine 


Phenylephrine-induced reversible cataract in 
the mouse. Claoue, C. M. P. (Univ. Bristol, 
Dept. Ophthalmol., Bristol Eye Hosp., Bristol, 
England BS1 2LX). J. R. Soc. Med. 80:694, 
1987. 


Phenylephrine 10% was instilled in three 
different strains of mice to examine the retinas. 
In all three strains, lens opacities were pro- 
duced within 15 minutes and in about 1% hours 
the cataracts were milky-white. The lenses 
began clearing within a period of three to six 
hours, and by 24 hours all lenses were clear. 
The authors postulate that these cataracts were 
produced by transcorneal dehydration of the 
lens. Instillation of 10% phenylephrine in these 
mice caused marked retraction of both the 
upper and lower eyelids, exposing the corneas 
to drying action and apparently causing some 
transcorneal dehydration of the lens. By coat- 
ing the corneas with thick layers of ointment, 
they were able to prevent the appearance of 
this reversible cataract. The cataracts all started 
in the anterior portion of the lens, which seems 
to support their theory. (1 figure, 6 references) 
—David Shoch 


Neurology 
Minimal thyroid ophthalmopathy. Spector, R. H., 
and Carlisle, J. A. (Neuro-ophthalmol., 980 John- 
son Ferry Rd. N.E., Suite 550, Atlanta, GA 
30342). Neurology 37:1803, 1987. 


In many patients with proptosis, the symp- 
toms are minimal and the patient is euthyroid. 
The authors have termed this minimal 
euthyroid Graves’ disease. In these patients 
the authors advise a sequential laboratory ap- 
proach. First, the levels of thyroxine and triio- 
dothyronine and sometimes a triiodothyronine 
resin uptake are determined. If these values are 
normal, then antibody studies (both anti- 
microsomal and antithyroglobulin) are done. If 
these results are inconclusive, a study of the 
thyroid stimulating immunoglobulins may also 
be performed. Finally, if all tests are negative, a 
thyrotropin releasing hormone stimulation test 
can be done. Two other investigations should 
also be performed: a computed tomographic 
scan and orbital ultrasonography. The comput- 
ed tomographic scan should include thin sec- 
tions and reformated views of the orbit in the 
axial, coronal, and sagittal planes. Ultraso- 
nography offers quantitative data on the size of 
the muscles. Using this battery of tests, the 
euthyroid Graves’ syndrome can often be diag- 
nosed. (4 figures, 34 references)—David Shoch 


Ophthalmologica 


HIV antibody screening of corneal donors. Wil- 
helmus, K. R., and Farge, E. J. (Dept Ophthal- 
mol., Cullen Eye Inst., Baylor College of Medi- 
cine, One Baylor Plaza, Houston, TX 77030). 
Ophthalmologica 195:57, 1987. 


Of 1,517 corneal donors, five (0.3%) were 
repeatedly reactive for human immunodefi- 
ciency virus by enzyme immunoassay. This 
was about half the rate of seropositivity of 
blood donors in the same community. Al- 
though the rate of positivity was small, it is of 
great concern since the cornea has been impli- 
cated in the transmission of other viral diseas- 
es. The authors recommend that all donors 
have a blood test for the presence of human 
immunodeficiency virus. If this is not done 
premortem, then a clot of blood can be ob- 
tained from a femoral vessel or the cardiac 
ventricle postmortem. (2 tables, 12 references) 
—David Shoch 
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A new hypothesis on tear film stability. Liotet, 
S., Van Bijstervesid, O. P., Kogbe, O., and 
Laroche, L. (Hopital des Quinze-Vingts, 28, rue 
de Chareanton, F-75012 Paris, France). Oph- 
thalmologica 195:125, 1987. 


In order to stabilize tear film on the corneal 
epithelium, the film thickness must be less than 
100 pm and the interface between the tears and 
the epithelium must have a tension that per- 
mits the spreading of the film on the surface. 
Since the epithelial cells are hydrophobic, the 
tears must contain a surfactant to allow wet- 
ting. It has been postulated that the conjuncti- 
val mucus from goblet cells acts as a surfactant, 
permitting the spread of tears on the ocular 
surface. The authors, primarily on the basis of 
electron microscopic studies, believe that this 
is not the true explanation. In avitaminosis A 
there may be an increased goblet cell density 
and yet a keratinized and eroded epithelium. 
Imprint conjunctival cytologic studies often 
show normal or increased numbers of goblet 
cells during a period of intense dryness. Elec- 
tron microscopy showed numerous vesicles at 
the superior pole of the epithelial cells, which 
discharged their filamentous content onto the 
surface. This content is a particular mucopro- 
tein, which the authors termed glycocalix, that 
participates in the formation of a cell coat. 
These glycocalix particles are probably fixed to 
the cell membrane and microvilli at specific 
sites. The glycocalix is a mucin with rather low 
molecular weight and is capable of acting as a 
surfactant. It appears to be present in all muco- 
sal surfaces that are in contact with biologic 
fluid. The authors conclude that the disappear- 
ance of goblet cells in the sicca syndrome is not 
the cause of the dryness but the result of it and 
epithelial cell integrity is essential for tear film 
stability. Therefore, simply using a tear film 
substitute for dryness of the eyes is not suffi- 
cient; the therapy used should allow for regen- 
eration of epithelial cells. (4 figures, 17 
references)—David Shoch 


Retina 


Bilateral melanocytic uveal tumors associated 
with systemic non-ocular malignancy. Maro, 
C. E., Pavan, P.R., Gendelman, D., and 
Gragoudas, E. (Univ. South Florida, Dept. Oph- 
thalmol., Box 21, 12901 N. 30th St., Tampa, FL 
33612). Retina 7:137, 1987. 


This patient had bilateral diffuse malignant 
melanomas of the uveal tract and occult ovarian 
carcinoma. Histologic examination disclosed 
that the tumor consisted of a mixture of 
spindle-shaped cells and epithelioid cells, with 
malignant cytologic features. Thus, the uveal 
tumors seen in association with systemic malig- 
nancies should be assumed to be malignant. (6 
figures, 5 references)—David Shoch 


Krypton and argon laser photocoagulation for 
central serous chorioretinopathy. Novak, 
M. A., Singerman, L. J., and Rice, T. A. (Retina 
Associates of Cleveland, 26900 Cedar Rd., Suite 
323, Cleveland, OH 44122). Retina 7:162, 1987. 


In this retrospective study of 86 eyes with 
central serous chorio-retinopathy with serous 
detachment of the macula and fluorescein leak- 
age, three treatment modalities had been used. 
Forty-five eyes received no treatment, 26 eyes 
were treated with argon laser, and 15 eyes were 
treated with a krypton laser. Approximately 
20% of the patients who received no treatment 
had recurrences and about 35% of the argon- 
treated eyes had recurrences. Conversely, 
none of the eyes treated with krypton showed 
recurrence. The difference was statistically sig- 
nificant. The results indicate that the treatment 
of choice for central serous chorioretinopathy is 
the krypton red laser. (5 figures, 2 tables, 23 
references)—David Shoch 





NEWS ITEMS 





Send News Items to 
Editor 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 

The Journal invites information concerning meetings, post- 
graduate courses, lectures, honors, and appointments. Dou- 
ble space each item and provide the name and address of the 
responsible author. Announcements of courses, meetings, 
and lectures must be submitted at least six months before the 
date of the event. 


First Mediterranean Symposium on 
Behcet’s Disease 


The First Mediterranean Symposium on 
Behcet’s Disease will be held June 4, 1988, in 
Istanbul, Turkey. For further information, 
write Prof. N. Dilsen, Istanbul Faculty of Med- 
icine, Division of Rheumatology, Capa, 
Topkapi, Istanbul, Turkey. 


Eighteenth Mexican Ophthalmological 
Congress 


The Eighteenth Mexican Ophthalmological 
Congress will be held Sept. 25-29, 1988, in 
Tampico, Mexico. For further information, 
write Dr. Celso Ponce Hernandez, M.D., 
Apartado Postal 972, Tampico, Tamaulipas, 
Mexico 89000. 


Allegheny General Hospital: Advanced 
Orbital Surgery 


Allegheny General Hospital will present a 
course, Advanced Orbital Surgery: Techniques 
and Practical Experience, May 13 and 14, 1988, 
in Pittsburgh, Pennsylvania. For further infor- 
mation, write Continuing Medical Education, 
Allegheny General Hospital, 320 E. North 
Ave., Pittsburgh, PA 15212. 


Chicago Ophthalmological Society: 40th 
Annual Clinical Conference 


The Chicago Ophthalmological Society will 
hold its 40th annual clinical conference, May 
26-27, 1988, in Chicago, Illinois. For further 
information, write Julie Hughes, Coordinator, 
Chicago Ophthalmological Society, 515 N. 
Dearborn St., Chicago, IL 60610. 


Johns Hopkins Hospital: Ophthalmic 
Nursing Seminar Update ’88 


The Johns Hopkins Medical Institutions will 
hold a course, Ophthalmic Nursing Seminar 
Update ’88, April 29, 1988, in Baltimore, Mary- 
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land. For further information, write Pamela E. 
Macedonia, Program Coordinator, Office of 
Continuing Medical Education, the Johns Hop- 
kins Medical Institutions, Turner 22, 720 Rut- 
land Ave., Baltimore, Maryland 21205. 


New York Eye and Ear Infirmary: Sixty-First 
Annual Clinical Conference 


The New York Eye and Ear Infirmary will 
hold its Sixty-First Annual Clinical Conference, 
Surgical and Medical Decision Making, 1988, 
June 3, 1988, in New York, New York. For 
further information, write Jane Stark, Confer- 
ence Coordinator, New York Eye and Ear Infir- 
mary, 310 E. 14th St., New York, NY 10003. 


Ohio State University: Thirty-First Annual 
Postgraduate Course in Ophthalmology 


The Ohio State University Department of 
Ophthalmology will present the Thirty-first 
Annual Postgraduate Course in Ophthalmolo- 
gy: Update in Ophthalmology and Oculoplastic 
Surgery, March 4-5, 1988, in Columbus, Ohio. 
For further information, write The Ohio State 
University, The Center for Continuing Medical 
Education, 320 W. Tenth Ave., Room A-352, 
Columbus, OH 43210. 


Presbyterian Hospital of Dallas: YAG/Argon 
Workshop 

Presbyterian Hospital will sponsor the 
Fourth Annual Laser Workshop May 27, 1988, 
in Dallas, Texas. For further information, write 
Lela Breckenridge, Presbyterian Hospital of 
Dallas, Office of Continuing Medical Educa- 
tion, 8200 Walnut Hill Lane, Dallas, TX 75231. 


St. Mary’s Hospital: Retina Research Fund 


The Retina Research Fund of St. Mary’s Hos- 
pital will sponsor a Retina Symposium, March 
18-19, 1988 in San Francisco, California. For 
further information, write Howard Schatz, 
M.D., 1 Daniel Burnham Ct., #210, San Fran- 
cisco, CA 94109. 


Stanford University: Basic Science Course 
in Ophthalmology 


The University of California, Davis; Pacific 
Presbyterian Medical Center; University of Cal- 
ifornia, San Francisco; and Stanford University 
will hold a Basic Science Course in Ophthal- 
mology, July 5-Aug. 31, 1988, in Stanford, 
California. Tuition is $1,400. For further infor- 
mation, write J. W. Bettmann, M.D., Depart- 
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ment of Ophthalmology, A-157, Stanford Med- 
ical Center, Stanford, CA 94305. 


University of California, San Francisco: 
Ophthalmology in the Year 2020 


The Department of Ophthalmology, Univer- 
sity of California, San Francisco will hold a 
course, Ophthalmology in the Year 2020, June 
1-3, 1988, in San Francisco, California. For 
further information, write Extended Programs 
in Medical Education, Room 569-U, University 
of California School of Medicine, San Francis- 
co, CA 94143. 


University of Kansas Eye Center: Hands-On 
Training Course 


The University of Kansas Eye Center will 
present a Hands-On Training Course, April 
21-23, 1988, in Kansas City, Kansas. For fur- 
ther information, write Mary Gaston, Kansas 
Eye Center, 39th and Rainbow Blvd., Kansas 
City, KS 66103. 


University of Michigan: Annual Spring 
Conference 


The Department of Ophthalmology of the 
University of Michigan will present its annual 
Spring Conference, May 20 and 21, 1988, in 
Ann Arbor, Michigan. For further information, 
write Terry Bergstrom, M.D., Kellogg Eye Cen- 
ter, University of Michigan Medical Center, 
1000 Wall St., Ann Arbor, MI 48105. 


University of Oklahoma: 
Neuro-Ophthalmology Course 


The University of Oklahoma will present a 
Neuro-Ophthalmology Conference—Diplopia 
and the 12th Annual Residents and Alumni 
Meeting, April 7-9, 1988, in Oklahoma City, 
Oklahoma. For further information, write Uni- 
versity of Oklahoma College of Medicine, Of- 
fice of Continuing Medical Education, P.O. Box 
26901, 3SP511, Oklahoma City, OK 73190. 


University of Southern California, Los 
Angeles: Clinical Problems in Corneal and 
External Disease 


The University of Southern California School 
of Medicine will present a course, Clinical 
Problems in Corneal and External Disease, July 
30-Aug. 6, 1988, in Los Angeles, California. For 
further information, write Beverly J. Johnson, 
Postgraduate Medical Education, University of 
Southern California, School of Medicine, 1975 
Zonal Avenue, Los Angeles, CA 90033. 


White Memorial Medical Center: Symposium 
on Corneal Surgery 


The Department of Ophthalmology of White 
Memorial Medical Center will present a sympo- 
sium on corneal surgery, March 6, 1988, in Los 
Angeles, California. For further information, 
write David J. Fuerst, M.D., Department of 
Ophthalmology, White Memorial Medical Cen- 
ter, 414 N. Boyle, Los Angeles, CA 90033. 


Society of Geriatric Ophthalmology: New 
Officers 


The Society of Geriatric Ophthalmology 
elected the following officers: President, Frank 
J. Weinstock; Vice-president, John Norris; Vice- 
president for programs, Henry Spiro; Secre- 
tary-Treasurer, Budd Appleton; and Trustees, 
Alan Chirls, Ira Eliasoph, Raphael Klapper, 
and Neil Ross. 


Health Information Resources in the Federal 
Government: Update 


Reference Secton, National Library Service 
for the Blind and Physically Handicapped, Li- 
brary of Congress, Washington, DC 20542; tele- 
phone, (202) 287-9286. 


Personals 


Thomas M. Aaberg 


Effective January 1, Thomas M. Aaberg, for- 
merly a professor of ophthalmology at the 
Medical College of Wisconsin, became Director 
of the Emory Eye Center, chairman and F. 
Phinizy Calhoun, Sr. Professor in the Depart- 
ment of Ophthalmology, and section head of 
ophthalmology in the Emory Clinic. Dr. 
Aaberg is Senior Associate Editor of THE AMER- 
ICAN JOURNAL OF OPHTHALMOLOGY. 


George M. Bohigian 


George M. Bohigian was elected chairman of 
the Council on Scientific Affairs of the Ameri- 
can Medical Association. 


Howard Schatz 


Howard Schatz was given the J. E. Brown 
Memorial Lecture Award in March 1987 at the 
Ohio State University College of Medicine. 


Thom J. Zimmerman 


Thom J. Zimmerman received the Heed 
Award during the 1987 American Academy of 
Ophthalmology meeting. The award was pre- 
sented by Frank W. Newell, Chairman of the 
Board of Directors of the Heed Ophthalmic 
Foundation. 


Le 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Patient Information 


Lowe’s Syndrome Association, Inc. 
222 Lincoln St. 

West Layfayette, IN 47906 

Tel: (317) 743-3634 


The Lowe’s Syndrome Association has pub- 
lished a booklet, “Living With Lowe’s Syn- 
drome: A Guide for Families, Friends, and 
Professionals,” which provides medical and 
developmental information about Lowe’s syn- 
drome. It includes genetics, research, and ef- 
fects on the family. The booklet is free of 
charge; additional copies are available for 
$0.50. 





Office of Technology Assessment 
U.S. Congress 

Washington, DC 20510-8025 

Tel: (202) 224-8996 


A listing of all publications produced by the 
Congressional Office of Technology Assess- 
ment, including those available in reprints 
from commercial publishers as well as from the 
U.S. Government Printing Office and the Na- 
tional Technical Information Service, is now 
available at no charge. The listing includes 
order forms and price information. 





IOLAB Pharmaceuticals 

500 lolab Dr. 

Claremont, CA 91711 

Tel: (800) 423-1871 (National) 
(800) 352-1891 (California) 


Fs ory z t r tes Meas | Eir LES A a TER a - 
Decongestants phenylephrine 
phenyipropanctamine Propadrite 
Rie hydroxyamphetamine Paredrine 
Antihistamines diphenhydramine Benadry! 
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As dirnenhydrinate Be Dramarnine 
Arh hypertensives metoprolol Lopressor 
practolol 
oxprenck? 
; propao Inderal 
Oral Contraceptives estrogens Norlestrin 
ae ig Enovid 
eens Lee bast fy combinabons ese X 
Anthacne Medications isotretinoin Adcutene 
tetracycline 
Muscle Relaxants/Tranquilizers mepromamate Miltown 
chiardlazepoxide Librium 
dempam Valium 









O Hypcten j 
@ Restores normal tear l 
relieves pritty, burning sensauor 
0 Low viscasity, IOW Surface tension, a 
extended tearfiim breaxup Urn EA 
e Promaes normal viscosity, ensures | á 
compe corneal coverage t0 relieve FOR ha 
irritajon Speci uk 
O No-sait formulation artificial tear 
@ All ather major tear substitutes win a umigue 
re hae mechanism | 
o Hypolears wort add salt to already ofaction. 
salty tearfilm = : 
O Available in preservative free cirtment {oo - 
o Delivers soothing nighttime relie! , 
o jaa 


fia Saber 


IOLAB Pharmaceuticals, a division of John- 
son & Johnson, is offering a chart entitled, 
“Drugs With Potential Dry-Eye Side Effects.” 
This complimentary guide was designed to 
assist pharmacists in the identification of com- 
monly prescribed drugs that cause dry eye. The 
pharmacist can advise the patients of this po- 
tential side effect and recommend appropriate 
treatment. 
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Weve put Taster 
more accurate acuity testing... 





right at your fingertips! 












The Mentor B-VAT™ II Video Acuity Tester — FEN There are over 50 functions 
fast, accurate, with instantaneous displays of 9 different AA | | > including red-green. The control 
optotypes at the touch of your finger. The system , SNe also includes provisions 


for prescription adding 
using B-VAT Il’s built-in 
computer. The system 
can be adjusted down to 


also provides the option to display the optotypes in random 
sequences, eliminating memorization and speeding 
up patient acuity testing, even illiterates and children. 
Levels of contrast can be varied on all optotypes. 


Hand held controller displays what patient 10 ft. lanes. 
sees - B-VAT II includes a high contrast video B-VAT Il is priced at 
monitor plus a control module under $4,000. 


with an LCD readout of the 
monitor display, allowing 
the examiner to observe 
the patient throughout 

the examination. 


For more information, please 
write or call toll free: 


(National) 1-800-992-7557 
(Collect in Mass.) 1-617-871-6950 






U.S. Patent No. 4239351 4 
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3000 Longwater Drive, Norwell, MA 02061 
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> Contact Lenses 


Vision Sciences 

140 E. Duarte Rd. 
Monrovia, CA 91016-4657 
Tel: (818) 358-8558 


Vision Sciences, Inc., has announced a major 
breakthrough for in-office lens casting technol- 
ogy: the capability to cast a solid tint or gradi- 
ent tint lens as part of its regular lens casting 
process. The company also announced the abil- 
ity to cast polarized lenses and they now offer a 
scratch-resistant coating for use with the 
Formalens 2000 In-Office Lens Casting System. 
It is now possible to have the tint permeate 
evenly throughout the lenses while in the cur- 
ing oven. Because the tint is below the lens 
surface there is no possibility of damage to the 
tint. 


» Diagnostic Equipment 


ICS Medical Corp. 
2227 Hammond Dr. 
Schaumburg, IL 60173 
Tel: (312) 397-2150 


ICS Medical Corporation, a manufacturer of 
eye movement testing instruments for analysis 
of vestibular pathophysiology, is now making 
commercial deliveries of its complete rotary 
test system. The system comprises a chair, 
which is rotatable about the vertical axis and 
capable of accelerations in excess of 600- 
degrees per second per second, an enclosure 
that provides a light-controlled environment, 
an infra-red monitoring system, an IBM-AT 
compatible computer, and the Computerized 
Tracing System (CTAS) software. The software 
has been modified to control the rotary stimuli 
(the rotary chair and optokinetic drum), to 
store and to analyze the eye movement re- 
sponses, and to present results in a format that 
is easily understood and interpreted. 

Standard protocol includes sinusoidal accel- 
eration and deceleration at frequencies of 0.01 
to 0.64 Hz. The gain, asymmetry, and phase 
shift of induced eye movement are measured 
and compared to normal values. Also included 
is a velocity strip stimulus with which the time 


constant of the vestibular response can be mea- 
cured 


> Spectacles 


May USA 

Box 760 

Marion Rd. 
Wareham, MA 02571 
Tel: (617) 337-4719 


A new half-eye frame that is deep enough for 
new progressive lenses has been introduced by 
May USA. Designated the Viewpoint collec- 
tion, the frames are hand sculptured from 
8-mm materials in rich, updated colors. The 
52-mm eye size offers the wearer a wide field of 
vision. The gentle mastoid bend and the rug- 
ged 3-barrel hinge provide long-term comfort- 
able fit even when the frame is subjected to 
frequent on-off use. 


» Cleaning Systems 


ESMA Chemicals, Inc. 
P.O. Box 162 

Highland Park, IL 60035 
Tel: (312) 433-6116 








ESMA Chemicals has introduced a recessable 
ultrasonic cleaning system that combines run- 
ning hot water with ultrasonic action for rins- 
ing and final cleaning of instruments. This 
system, which connects to your hot water sup- 
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Original Goldmann 
| by Haag-otreit 


For complete 
certainty... 
The Original 
Goldmann 
Perimeter. 










The Original Goldmann gives you complete 
certainty of the highest accuracy and the 
maximum economy of time in both peripheral 
and central field plotting. Besides this, the 
Haag-Streit 940 also gives you complete 
certainty that examination conditions will be 
precisely reproducible for each patient even 
after a lapse of years between examinations. 
# The Original Goldmann Perimeter is available 
in two models; the 940-K7 for kinetic perimetry 
and the 940-ST for both kinetic and static 
perimetry. 





To conduct your perimetry examinations with 
complete certainty, complete accuracy and 

Subsidiary of Haag-Streit AG., Berne Switzerland maximum time economy use the Original 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 | Haag-Streit Goldmann instrument. 


Haag-Streit Service, Inc. 
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> Microscopes 


Myocure, Inc. 

303 N. Glenoaks Blvd. 
Suite 850 

Burbank, CA 91502 
Tel: (818) 841-3734 





Myocure, Inc., has introduced a new micro- 
scope for ophthalmic surgery. Standard fea- 
tures include Zeiss optics, fiber optic illumina- 
tor (150-W halogen), motorized stand, power 
focus and power zoom via foot control, Zeiss 
accessory compatability, and built-in fixation 
device. 


> Intraocular Lenses 


Pharmacia Ophthalmics, Inc. 

2650 E. Foothill Blvd. 

Pasadena, CA 91107 

Tel: (800) 423-4866 (National) 
(818) 796-0281 (California) 


Pharmacia Ophthalmics has received appro- 
val to market 15 ultraviolet-absorbing intraocu- 





lar lenses. The ultraviolet transmission of these 
lenses is significantly reduced by Pharmacia 
UVEX UV-absorber, which is a physically 
bonded material that does not alter the struc- 
ture of the polymethylmethacrylate molecule. 
All of the approved lenses are lathe cut from 
high molecular weight polymethylmethacry- 
late, making them resistant to inadvertent 
damage from laser capsulotomy. 


> Therapeutic Lens 


MortTan, Inc. 

P.O. Drawer 3478 

Missoula, MT 59806 

Tel: (800) 423-8659 (National) 
(406) 728-2522 (Montana) 





a 1r £ 


The Morgan Therapeutic Lens, introduced by 
MorTan, Inc., was developed by Loran B. Morgan, 
M.D., to provide an effective method of ocular lav- 
age. The lens has been used in emergency room 
situations for the treatment of ocular injuries, pro- 
viding immediate relief from pain while flushing out 
the offending material and preventing infection. It is 
also a practical way to cleanse the operative field. 
This procedure provides optimal cleansing, reducing 
the risk of postoperative infections. An in-service 
video and more information on the application and 
benefits of the Morgan Lens are available upon re- 
quest. 
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EAGLE VISION-FREEMAN™ DUINICTUM PLUG KIT... 


For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 











NEW MODEL #0003 







NEW 
SHORT PLUG WITH 
To DOME CONFIGURATION 


In response to physicians who have requested a 
smaller dome and shorter length plug. 
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LACTOPLATE™ 


Lactoferrin Immunological Test System 


Use when Schirmer values are questionable. 


The first new approved method for clinical assessment of 
lacrimal gland function. Simple and quick in-office procedure. 








Temporary Intracanalicular | MOIST EYE™ Moisture Panels 


used to convert eye wear into 
Collagen Insert moisture chambers. A 
For diagnosis of certain ocular disorders and to : p 
enhance temporarily the effect of ocular medication. 


Collagen Implants 





Other a r3 A Products from Eagle Vision 


1 EV™ Lid Cleanser Kit EV™ Rose Bengal 1% 3 EV™ Anesthetic- Eagle Vision-Freeman™ 

containing 8 fl.oz. bottle of Sterile Ophthalmic Fluorescein Surgical Head and Hand 

cleanser and 50 cleansing pads. Solution Rest with One Head Height 
Adjustable Insert 
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The American Journal of Ophthalmology 


Announces the Publication of the 
Five-Year Cumulative Index 
(January 1983-December 1987) 
320 Pages Covering Volume 95 to Volume 104 


Order now to receive this valuable guide to over 1,400 articles, 
letters, abstracts, book reviews and meetings 
More than 14,000 entries for easy reference 
Separate subject, authors and abstract indexes 
Your back issues become a text book 
You cannot afford to be without this handy reference to more than 8,200 pages 


of important clinical and research data from the world’s premier ophthalmologic 
journal. 


Available in May 1988 for only $12.00 
Non-Subscribers $15.00 


AJO Subscription Number 


Name (include degree) 





Affiliation 





Address 





D a S a a 





Total payment enclosed ($12.00 each) ———____ (U.S.) 
PAYMENT MUST ACCOMPANY ORDER 
Make check payable to The Ophthalmic Publishing Company 
Mail coupon and check to: The American Journal of Ophthalmology 
Subscription Department 
Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 
U.S.A. 


AJO 2/88 





A 


Vol. 105, No. 2 AMERICAN JOURNAL OF OPHTHALMOLOGY 


yeMed, inc. 


The Ophthalmic 
Buying Group 






Conjunctivodacryocystorhinostomy * 


Sterilization Tray 
Constructed of specially anodized 


EyeMed means... 


e Increased revenue for 
your practice 


e Savings for your patients 


EyeMed is a unique buying cooperative 
for licensed physicians interested in in-office 
dispensing. It allows the purchase of 
ophthalmic medicines and products from a 
quality Ophthalmic Pharmaceutical Com- 
pany at prices as much as 70% below 
pharmacy cost for comparable products. 
It’s an idea worth considering. 
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tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 


February, 1988 


Vol. 105, No. 2 


60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JOURNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 % inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JouRNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), + 
(dagger), + (double dagger), § (section mark), | 
(parallels), f (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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E 


and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 
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Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 
CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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Co-Chairs This two-day seminar will address current devel- 
Arthur J. Rosenbaum, M.D opments in the fields of pediatric ophthalmology, 
J Browwya Bateman, M.D strabismus, and ocular genetics. Topics to be em- 
Sherwin J. Isenberg, M.D phasized are the eye in infancy, common ocular 

Leonard Apt, M.D., Emeritus problems in children, the use of botulinum toxin 


NINETEENTH in strabismus treatment, and the diagnosis and 
7 . treatment of congenital ocular opacities. Ample 
ULES STEIN LECTURE Gest Farul i ap rS 
opportunity will be provided for questions and 
Eugene M. Helveston, M.D discussion. 
University of Indiana, Indianapolis 


Arthur J. Jampolsky, M.D. Creig S. Hoyt, M.D 


University of California, San Francisco 


Jane D. Kivlin, M.D 













Pacific Medical Center, San Francisco 










University of Utah, Salt Lake City A dinner dance honoring Dr. Jampolsky and 
Burton J. Kushner, M.D course faculty will be held at the Beverly Hills 
University of Wisconsin, Madison Hotel on Friday evening, April 22, 1987. 
AND Irene H. Maumenec, M.D 
The Jobns Hopkins University, Baltimore Registration Fees 


Henry S. Metz, M.D EE at pb eas $375 
University of Rochester, New York Practicing Physicians 373.09 
ANNUAL A. Linn Murphree, M.D Residents and Technicians $190.00 


University of Southern California, Dinner Dance, per person $ 60.00 
POSTGRADUATE SEMINAR Los Angeles 


Marshall M. Parks, M.D 
George Washington University, 
Washington, D.C. 
o 7 H > ip 7 
Pediatric Ophthalmology Alan B. Scott, M.D Wrennie Murphy 
d Pacific Medical Center, San Francisco Director of Academic Programs 
and Strabismus Kenneth W. Wright, M.D Jules Stein Eye Institute 
University of Southern California, UCLA Medical Center 
Los Angeles Los Angeles, California 90024-1771 


(213) 825-4617 







CME Category 1 Credit 16 hours 

















Friday, April 22—Saturday, April 23, 1988 

UCLA Faculty 
Century Plaza Hotel David G. Kirschen, O.D., Ph.D 
‘Toni G. Marcy, M.D 

Bartly J. Mondino, M.D 
Thomas H. Pettit, M.D 

Barry A. Weissman, O.D., Ph.D 











The College of Physicians & Surgeons 


COLUMBIA UNIVERSITY e r9 





and the EDWARD S. HARKNESS EYE INSTITUTE of the Presbyterian Hospital in New York City 


OPHTHALMOLOGY CONTINUING EDUCATION PROGRAMS 


CLINICAL LASER UPDATE 
Friday, April 15, 1988 


Advances in laser technology have been accompanied by an expansion of their clinical applications in ophthalmology. New applications have been refined for widely-used 
photocoagulators and innovative surgical applications are being developed for new laser systems. Neodymium. YAG laser photodisruption is now accepted as the clinical standard 
for certain anterior segment surgery. The CW:YAG laser of the general surgeon is finding ophthalmic applications with the development of special sapphire tips which concentrate 
the laser light. Ophthalmic plastic and reconstruction surgery is, for the first time, able to treat disfiguring cutaneous lesions of the lids and orbital adnexa with laser techniques. 
Corneal surgery is at the current laser frontier and excimer and near-infrared lasers hold promise for becoming a general corneal surgical instrument, as well as a potential ability 
to control corneal refraction. The state of the art in these clinical fields is reviewed by a distinguished faculty of laser surgical innovators. FACULTY: Stephen L. Trokel, M.D., 
Moderator; lecturers are Yehuda Eliezri, M.D., Jay L. Federman, M.D., Max Forbes, M.D., Murray A. Meltzer, M.D., Robert H. Ritch, M.D., Herman Schubert, M.D., 
Harold F. Spalter, M.D., Roger F. Steinert, M.D. and Lawrence Yannuzzi, M.D. 


THE CUTTING EDGE OF CATARACT SURGERY: MOST EFFECTIVE TECHNIQUES AND LATEST DEVELOPMENTS 
Saturday, April 16, 1988 

Leading ophthalmic surgeons will present their views on the most effective techniques of cataract surgery and the prevention and management of problems. There will be a frank 
analysis of many (sometimes conflicting ) procedures which have been championed by various authorities. The purpose of the course is to distill the large experience of the 
participants and define the best current treatments and future advances. FACULTY: Arthur M. Cotliar, M.D. and Anthony Donn, M.D., Moderators; lecturers are James P. 
Gills, M.D., B. David Gorman, M.D., Albert J. Hofeldt, M.D., Charles D. Kelman, M.D., Charles J. Koester, Ph.D., Manus C. Kraff, M.D. and Stephen L. Trokel, M.D. 


NEW AND PROVEN DEVELOPMENTS IN ORBITAL AND OPHTHALMIC PLASTIC SURGERY 
Sunday, April, 17, 1988 


Prominent speakers in orbital and ophthalmic plastic surgery, neurology. and dermatology will present the most current diagnostic modalities and surgical techniques in the 
management of a host of important clinical entities that commonly confront the general ophthalmologist in practice. This course is specifically designed to examine systematically 
the practical approaches that appeal to a wide audience. FACULTY: Martin L. Leib, M.D., Moderator; lecturers are Mitchell F. Brin, M.D., William C. Cooper, M.D., Robert 
C. Della Rocca, M.D., Yehuda Eliezri, M.D., Barrett G. Haik, M.D., Richard D. Lisman, M.D., Murray A. Meltzer, M.D., Allen M. Putterman, M.D., David B. Soll, M.D. 
and Stephen L. Trokel, M.D. 


Tuition Fee: $200 per program/$500 for 3 programs, Resident's and Fellow’s Fee: $100 per program/ $250 for 3 programs (with letter from Chairman certifying status ) Fee 
includes luncheon and refreshments. Each program has been approved for credit hours in Category | towards the A.M.A’'s Physician's Recognition Award 


Contact: Center for Continuing Education, 630 West 168th Street, New York, New York 10032; (Telephone 21 2-305-3682). 
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1 Point For Point 


The Sutures You've Been Looking For. 


Point #1: confidence. And expect optimum postsurgical results. 
Unique needle configuration for easy penetration. ; 
Point #3: 


Designed with a unique elongated tip, Surgeon-Plus +" Packaged for quick identification and easy delivery. 


needles provide sharpness and consistency, pass after pass. l l l 
Made of premium quality stainless steel, all Surgeon-Plus+" Our suture packaging makes quite a difference, too. Espe- 


needles give you easy penetration. The first time. ... cially since timing is critical. At a glance, you'll know 
every time. exactly where each needle and suture midpoint are located. 
In ophthalmic procedures, the sharpest point can make So the suture can be quickly armed for easy delivery. 
all the difference. And that's precisely what our sutures provide. The points are clear: Surgeon-Plus + 
sutures prove their superior quality by their 
Point #2: advanced functional design. From needle tip, 
goquare body design puts you in control. .. down to the package. Count on Cooper- 


Vision for outstanding performance and 
designs specially created for expert hands. 


SURGEON- 
PLUS = 
CGoper Vision 


SURGICAL 


Systems Division, Medical Supplies 


17701 Cowan Avenue, Irvine, CA 92714 
Call: outside CA (800) 854-0155 


I~ A 1AAA\ AAA AANA 


Our square-shaped body adds strength and 
resistance to bending. This design gives 
you a sure, stable grip for smoother 
passes and better control, even 

at different angles. So after 

the first easy penetration, 

you can handle the 


final steps with 
complete oe 


ae 






$325.00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


fter receipt. 


Free demonstration without obligation in Chicago area. 
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compensated tangent screen with pad 


STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
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of DIAGNOSING ANOMALIES 
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P.O. BOX 71 ¢ Morton Grove. Ill. 60053 
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deviations. 
NOW IN USE IN LEADING HOSPITALS AND TEACHING 


INSTITUTIONS THROUGHOUT THE WORLD 


AGE. 


e Reveals partial paralysis of ocular muscles, high phorias and cyclo 


THE 


ALLIED 
e Quick and accurate measurement of subjective angle of sy 


e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEAR 
Complete kit consists of: 2 hand projectors — transformer — red and green 


spectacles and instruction manual — 


of recording charts. 
Complete refund guaranteed if not satisfied 7 days a 


Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
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KEELER PULSAIR 
-NONCONTACT TONOMETER 


‘ 


PAPES EAEAN aama Cerar ; 


-agny n aaam 


You can hold a 
candle to it! 


Pulsair’s low air puff is as 
gentle as a breeze, easy on the 
candle, but more importantly, 
easy on your patients! 


And Pulsair makes IOP testing 
easy on you! 


= Noncontact — No Cross 
Contamination 


w Accurate Objective 
Results Everytime 


= Automatic Alignment with 
Self Activation 


u Hand held and Portable 
Easy & Fast to Use 
Three Year Warranty 


Contact Keeler at 
1-800-523-5620 

PA Residents (215) 353-4350 
and try Pulsair today. 

Or mail 

the coupon for a 

complete brochure. 


| NE 


Clip and attach 
to your letterhead. 


[) Call me, I want a 
demonstration 

C] Yes; send me 
more information on the 
Keeler Pulsair 
Mail to: 
Keeler Instruments, Inc. 
456 Parkway 
Broomall, PA 19008 
IN A HURRY? 
Call 1-800-523-5620 
PA (215) 353-4350 
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POSITIONS AVAILABLE 


AJO CLASSIFIED OCULOPLASTIC SURGEON: To join growing oculoplastics practice in inland 


industrial city. No general ophthalmology. Excellent opportunity for individ- 


ual willing to expand practice. Salary, benefits, leading to partnership. Send 
ADVE RTISING C.V. in confidence to: Box 126 AJO. 


RATES: Non-display advertisements—$30.00 per SOUTHERN CALIFORNIA: Practice opportunity, next to our 236-bed hospital in 
cS ; Canoga Park, California, located in the San Fernando Valley. Financial as- 
ag ROR a gis bee Aina nis: $95.00 por inch, aa sistance. Send CV to Gordon Crawford, Humana Inc., 500 West Main Street, 
ee ee ee E OSORES. Louisville, KY 40201-1438. TOLL-FREE 1/800/626- 1590. 

Payment must accompany order. 

NON-DISPLAY ADVERTISING: Limited to 40 words or ISRAEL: Rewarding volunteer position. Hillel Jaffe Hospital, Hadera, welcomes 
less. Count each word, series of numbers, abbreviation, an ophthalmologist and family for a minimum period of 1 month. Housing 
or set of initials as one word. Blind box numbers are provided. No remuneration. Patient population includes Arab villages, farm- 
assigned for response at no additional charge (Box xxx ing and industrial communities on the coast between Natanya and Haifa. Box 

147 AJO. 


AJO is not included in the 40 word limit). Blind box re- 


Ooa BS FOUSCO EpoperyH weet OPHTHALMOLOGIST: Excellent opportunity to join a busy, growing ophthalmol- 
DISPLAY ADVERTISING: Display ads have a ruled bor- ogy practice in South Central Pennsylvania. Excellent salary and benefits 
der around the copy. Copy with more than 40 words will with potential for partnership in future. Send CV to Box 148 AJO. 

be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 

FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 20th 
of the month, two months before the month ig-which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box ———— — AJO, address above. 


OPHTHALMOLOGISTS 

Share the advantages of joining an established multi-specialty staff 
model HMO. Rhode Island Group Health Association is seeking BE/BC 
Ophthalmologists to meet the needs of our growing membership. Sup- 
portive medical and administrative staff, teaching opportunities, and 
liberal fringe benefits. For further information contact: Medical Direc- 
tor, Rhode Island Group Health Association, Two Davol Square, Provi- 
dence, RI 02903. 


OPHTHALMOLOGISTS 


Fellowship-trained sub-specialist needed to join busy anterior segment 
Ophthalmologist in practice for 4 years. Primary need is pediatrics, 
retina or cornea. Must be willing to do some general ophthalmology. 
Also must be caring, personable and committed to excellence. Associ- 
ation leading to partnership. Located in a mid-sized city in the South- 
west. Send C.V. Box 149 AJO. 





Full-time academic position available for a 
Comprehensive Ophthalmologist at Indiana 
University School of Medicine, at the level of 
Assistant Professor. Applicants need to have 
completed a recognized residency in Ophthal- 
mology, eligibility for Indiana licensure and 
Board certification. Applicants should have a 
strong interest in teaching as the primary re- 
sponsibility and will oversee a large general 
Ophthalmology clinic which has 10,000- 
12,000 patient visits per year. Primary respon- 
sibilities include, resident and medical student 
instruction in patient care, staffing of clinical 
and surgical patients as well as administrative 
duties related to the position. 


ADVANCED ORBITAL SURGERY: 


TECHNIQUES AND 
PRACTICAL EXPERIENCE 


sponsored by: 

Allegheny Ophthalmic & Orbital Center and 
The Department of Neurosurgery 
Allegheny General Hospital 
Pittsburgh, Pennsylvania 


COURSE DATE: 
May 13-14, 1988 


PROGRAM DIRECTORS: 

John S. Kennerdell, MD Joseph C. Maroon, MD 
Chairman, Department of Chairman, Department of 
Ophthalmology Neurosurgery 

Allegheny General Hospital Allegheny General Hospital 


Indiana University is an Equal Opportunity and 
Affirmative Action Employer. Send C.V., and 
list of references to: 


TOPICS WILL INCLUDE: 
e Fine Needle Aspiration Biopsy; 





e Microsurgery and Laser Surgery Techniques; 
è Orbital Decompression: Robert Yee, M.D. 


e Lateral and Fronto-Orbital Approaches. c/o Sandra Eads 


Course attendance is limited to 16 participants. For additional Indiana University 


information concerning dates, times, registration, etc., write to 
Continuing Medical Education, Allegheny General Hospital, 320 Department of Ophthalmology 


East North Avenue, Pitisburgh, PA 15212-9986. 702 Rotary Circle 
Indianapolis, Indiana 46223 
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mai OUR PHACO. | 4 
IT CAN BE VERY CONVINCING. 


All toooften, phaco emulsification performance and capability fall short of what is neededand what is expected. 
At OMS, our systems offer a combination of qualities you will find superior. For-example, our ULTRA PHACO 
SYSTEM 3 includes “surge free” linear phaco power, automated aspiration reyersal control, linear aspiration, 
bi-polar diathermy, vitr Ctomy and more. It is easy to operate, responsive d surprisingly economical — all 


handpieces and tubing sets are reusable and r 
Fa NAAC Optical Micro Systems, Inc. 
Ak A A 8 Electronics Avenue, 


abit eo i P 
D , MA 01923 
NRA) iez 























we utilize interlocking, fully 
















nodular components, our systems “are 
compatible and easily expand to accom- A age ee acid 
ease Call right awa 
modate new procedures. ne Uí || it the saidah raie AA 
“System CS obtritic 7 as i Have a Sales Representative contact me in person 
Finds e 


st.” Simply write or call collect = 
777-6280 and we'll A a a surgical 


1onstration of System 3. 








TIR 6: ER , 
Utes A- 


Hospital/Clinic 


nce you've tried it, we believe you'll praise ye nell 
ie virtues of our Ultra Phaco System,» H el FS 
| Afterall, it can be very convincing. | ik. 
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RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well-equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


For additional 
contact: 


information, please 


V.A. LaFleur, M.D. 
Associate Medical Director 


Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 











PEDIATRIC OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in 
Pediatric Ophthalmology is sought for full time 
position in University Department of Ophthal- 
mology; a background or interests in genetics is 
desirable. Academic rank commensurate with 
credentials. Must have completed an approved 
eye residency training program, appropriate fel- 
lowship training, and be Board certified or eligi- 
ble. Duties include teaching residents and medi- 
cal students, patient care and research. Send 
curriculum vitae, publications list and the names 
and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical Center 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 











February, 1988 


PEDIATRIC OPHTHALMOLOGIST 


Excellent opportunity for BC/BE fellowship-trained Pediatric Ophthal- 
mologist. Busy anterior segment Ophthalmologist in practice for four 


years seeks an Associate with the aforementioned qualifications. Mid- 
sized city and surrounding area of nearly 500,000 is not presently 
served by a Pediatric Ophthalmologist. Send C.V. Box 150 AJO. 





GENERAL OPHTHALMOLOGIST: Needed for large, multispecialty group with 
four (4) locations in Houston, Texas. Board certified or eligible. Not restrict- 
ed to Medical Ophthalmology. Excellent salary and benefits with subsequent 
equity ownership potenial. Send CV to Box 151 AJO. 


R. N. WANTED: Arizona Ophthalmology Practice is seeking R.N. with Photogra- 
phy experience and Ophthalmology Assistance Skills. Box 152 AJO. 


OPHTHALMOLOGIST: To join busy solo board certified ophthalmologist in 
oe Specialty interest in anterior segment preferred. Early buy-in. Box 
AJO. 


GLAUCOMA SPECIALIST 


Ophthalmologist with subspecialty training in glaucoma and interest in 
laboratory research is sought for a full-time position in the Department 
of Ophthalmology. Academic rank commensurate with credentials. 
Qualifications include completion of an approved residency program, 
fellowship training and Board certification. Duties include patient care, 
research, teaching residents and medical students. Send curriculum 
vitae, publication list, and references to: 
Robert Machemer, M.D. 
Professor and Chairman, Department of Ophthalmology 
Duke University Eye Center 
Box 3802 
Durham, N.C. 27710 
(919) 684-3891 


Duke University is an Affirmative Action/Equal Opportunity Employer 


IMMEDIATE OPPORTUNITY FOR OPHTHALMOLOGIST 


Enjoy practicing medicine with 18-physician, multi-specialty group. 
High first year guarantee with no first year expenses. Excellent bene- 
fits with paid relocation expenses. Send C.V. to Staci Chetty, Malone 
and Hogan Clinic, 1501 W. 11th PI., Big Spring, TX 79720. 





RETINA/VITREOUS OR CORNEA SPECIALIST: Needed to join busy private 


practice group of specialists in Portland, Maine. Adjacent to large teaching 
hospital. Ideal community. Send letter and C.V. to Box 007 AJO. 


INDIANA: Well-established, high tech facility; join B/C ophthalmologist with all > 
latest equipment; Coherent Argon 920; Coherent Yag; extremely high surgi- ^ 
cal volume. $100,000+ leading to partnership. Reply to Box 008 AJO. 


ASSOCIATE: Unique opportunity in eastern Penna. Largely referral two-doctor, 
two-office, dynamic practice, quality city, desires associate. Oculoplastic, 
retina, glaucoma training an asset, but not a must. Exceptional office staff. 
Salary, benefits, leading to partnership. Box 009 AJO. 


OPHTHALMOLOGIST 


Growing Western Massachusetts staff-model Health Maintenance Or- 
ganization has an immediate opening for a board eligible/certified 
Ophthalmologist. Our multi-specialty group practice employs over 70 
full time physicians providing care for a growing membership of over 
67,000 from modern, suburban facilities. 


Attractive Pioneer Valley location with fine educational, cultural and 
recreational opportunities. Excellent salary and comprehensive bene- 
fit package. Please send curriculum vitae to: John A. Collins, M.D., 
Medical Director, MEDICAL WEST COMMUNITY HEALTH PLAN, INC., 
305 Bicentennial Highway, Springfield, MA 01118. An Affirmative Ac- 
tion/Equal Opportunity Employer. 


RETINA-VITREOUS SURGEON—NEW ENGLAND 


Busy established private practice with two retina-vitreous surgeons 
desires a third associate. Major metropolitan setting with all latest 
techniques and facilities. Send C.V. for Box 010 AJO. 


< 
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MEDICAL OPHTHALMOLOGIST 


Full or part time. S.E. Coastal premiere resort/retirement community. 
Busy, state-of-the-art med/surg practice. Excellent salary and benefits 
package. A unique opportunity for a mature, caring, up-to-date individ- 
ual desiring to live and practice in paradise. Send C.V., photo to Box 
011 AJO. 


Clinical Assistant Professor who will deliver primary clinical care to 


pediatric ophthalmology patients. Perform strabismus and surgical 
procedures related to pediatric patients. Responsible for ophthalmolo- 
gy problems in neonatal section. Teach pediatric ophthalmology to 
medical students, residents, and fellows. Conduct pediatric ophthal- 
mology lectures and conferences. Degree in Medicine (M.D.) with 
three years training as a resident in ophthalmology. Two years experi- 
ence as an Assistant Professor. Texas State License. Certified by the 
American Board of Ophthalmology. 40+ hours/week. $60,000 annual 
salary. Contact Texas Employment Commission, Placement Unit, Aus- 
tin, Texas 78778. J.O.#4793496. Ad paid for by an Equal Employment 
Opportunity Employer. 





INSTRUCTOR: Dept. of Ophthalmology, University of Louisville. Ophthalmolo- 
gist to staff clinics and surgery. Salary $40,000 and benefits. Send C.V. to 
Diana Hammond, University of Louisville, Dept. of Ophthalmology, 301 E. 
Muhammad Ali Blvd., Louisville, KY 40202. AA/EOE. 


GENERAL OPHTHALMOLOGIST: Cleveland, Ohio, medical or general BC/BE 
ophthalmologist for expanding surgical practice, two locations, resident 
teaching if desired, share call. Salary plus incentive to partnership. Send 
C.V. and photo to Box 012 AJO. 





DIRECTOR OF CORNEA/EXTERNAL DISEASE SERVICE 


Department of Ophthalomology, University of Arizona Medical School 
has immediate opening for a Director of Cornea/External Disease Ser- 
vice. Candidates must have satisfactorily completed an accredited 
residency program and at least one year fellowship training. Responsi- 
bilities include teaching, research and patient care. Interest in refrac- 
tive surgery is desirable. The position is offered at the Assistant/Asso- 
ciate Professor level and may or may not be tenure eligible. Salary is 
negotiable based upon background and other considerations. 
Closing date: March 1, 1988 
Send curriculum vitae to: 

Barton L. Hodes, M.D., F.A.C.S. 

Department of Ophthalmology 

University of Arizona 
Tucson, Arizona 85724 


Equal Employment Opportunity/Affirmative Action Employer. 



















CLEVELAND 


General ophthalmologist or medical ophthalmologist to join a highly 
successful multispecialty group practice. 
Ophthalmologist with subspecialty training or fellowship would be pre- 
ferred. 
MEDNET is one of Ohio's largest and fastest growing group practices. 
Located in the eastern suburbs of Cleveland it offers an exceptional 
career opportunity for an outstanding professional to become part of a 
dynamic 100+ physician practice. 
Please send replies to: 
Robert A. Lubell 
MEDNET 
18599 Lake Shore Bivd. 
Euclid, Ohio 44119 


Or call (216) 383-7862 








RETINAL VITREOUS SURGEON 


Large multispecialty clinic with exceptional Florida West Coast loca- 
tion is seeking a BC/BE retinal Vitreous Surgeon to join our rapidly 
expanding clinic. Guaranteed first-year income with no investment re- 
quired. Excellent lifestvle: close to beaches. Send CV in canfidanra ta 
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THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 


KO» 













Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 










Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
9555 Airport Highway, Suite 110 
Toledo, Ohio 43615 









ASSOCIATE IN OCULAR VASCULAR 
DISEASE 











The Ocular Vascular Service of the 
Department of Ophthalmology, University 
of lowa, College of Medicine, has an 
opening for an ophthalmologist at the 
Associate level, beginning January 1, 
1988. The candidate must have had a 
residency in ophthalmology and 
preferably boards in ophthalmology or 
equivalent certification from abroad. 
Research experience in ophthalmology, 
preferably in retinal or vascular disorders, 
highly desirable. 













The University of lowa is an Equal 
Opportunity and Affirmative Action 
employer. Interested persons are invited 
to direct inquiries and submit vitaes with 
names of three referees to: S. S. Hayreh, 
M.D.,Ph.D.,D.Sc., Department of 
Ophthalmology, University of lowa 
Hospitals, lowa City, lowa 52242. 
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NORTHERN VIRGINIA/WASHINGTON, D.C.: Progressive ophthalmic practice 
looking for a fellowship trained pediatric ophthalmologist or very well trained 
general ophthalmologist for employment leading to ownership. Northern Vir- 
ginia Community near the metropolitan area. Must be ethical, caring, per- 
sonable, committed to excellence. Send CV to Box 014 AJO. 


ASSISTANT PROFESSOR: Fulltime academic position, Assistant Professor, Pe- 
diatric Ophthalmology, Indiana University, EEO & AAE. Requirements: com- 
pletion of accredited pediatric ophthalmology fellowship, eligibility for Indi- 
ana licensure and Board certification. CV and references to: Robert Yee, 
M.D., 702 Rotary Circle, Indianapolis, Indiana 46223. 


CHIEF OF OPHTHALMOLOGY 
SHREVEPORT 
VETERANS ADMINISTRATION MEDICAL CENTER 


Board-certified or board-eligible ophthalmologist is sought for full-time 
Chief of Ophthalmology Section of the Shreveport VAMC. Fellowship 
training not necessary. This program is an integral component of the 


Louisiana State University Medical Center-Shreveport Residency Pro- 
gram; academic appointment to LSUMC-S commensurate with Cre- 
dentials. Duties include patient care, resident supervision and teach- 
ing. Please direct inquiries and curriculum vitae to James M. Schless, 
M.D., Chief of Staff, VA Medical Center, 510 E. Stoner Ave., Shreve- 
port, LA 71130. 





GLAUCOMA/NEURO-OPHTHALMOLOGIST: Fellowship trained physcian to as- 
sociate with large referral retina practice in southeast. Private practice, 
university affiliation. Will provide additional training in medical retina. Salary 
negotiable. Send complete CV to Box 017 AJO. 


MASSACHUSETTS: General Ophthalmologist for association leading to part- 
nership. Ideal family area with unparalleled educational facilities. Box 018 
AJO. 


OPHTHALMOLOGISTS 


Denver, Colorado 


Positions available for BE/BC general oph- 
thalmologists with established multi-special- 
ty group practice HMO. Five full service out- 
patient clinic facilities located through the 
Denver metropolitan area. Well-equipped of- 
fices and surgical facilities with minimal re- 
fracting. Attractive salary and benefit pack- 


age which includes vacation, educational 
leave, liability insurance and profit-sharing. 
Beautiful geographical area with many cul- 
tural and recreational opportunities. Please 
contact: 


V.A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 

EOE 
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FACULTY POSITIONS AVAILABLE 


Emory University School of Medicine, Department of Ophthalmology, 
in Atlanta, Georgia is expanding and is now receiving inquiries for 
faculty positions in the following ophthalmic subspecialties: 
Neuro-ophthalmology 
Glaucoma 
Pediatrics 
Ophthalmic Pathology 
Duties will include clinical and academic responsibilities in a variety of 
settings. Academic rank and salary will be discussed in relation to 
qualifications. Please send inquiries to the attention of: 
Thomas M. Aaberg, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Emory University School of Medicine 
1327 Clifton Road, N.E. 
Atlanta, Georgia 30322 


An Equal Opportunity Employer 





NORTHERN CALIFORNIA: East Bay of San Francisco. Associate wanted to join 
busy general ophthalmology practice in beautiful growth area. Unique op- 
portunity to build a practice. Salary guarantee, incentives, partnership po- 
tential. Send curriculum vitae, photo. Box 019 AJO. 


ASSISTANT PROFESSOR: Fulltime academic position, Assistant Professor, 
Oculoplastics, Indiana University, EEO & AAE. Requirements: completion of 
accredited Oculoplastic fellowship, eligibility for Indiana licensure and 
Board certification. CV and references to: Robert Yee, M.D., 702 Rotary 
Circle, Indianapolis, Indiana 46223. 


MEDICAL RETINA SPECIALIST/MEDICAL OPHTHALMOLOGIST: Full-time 
position with vitreoretinal subspecialty group practice in southeast. Ultra- 
sound, electrophysiology, fluoroscein angiography, krypton and argon laser. 
We can provide training if necessary. Salary negotiable. Send complete CV 
to Box 020 AJO. 


PRACTICES FOR SALE 
OPHTHALMOLOGY PRACTICE FOR SALE: Solo general ophthalmology practice 


for sale. Located in the San Francsico Bay Area (Berkeley, California). Start- 
ing date open—Spring of 1988. Box 005 AJO. 


GLAUCOMA 


Ophthalmologist with subspecialty training in 
glaucoma is sought for full-time position in 
University Department of Ophthalmology, aca- 
demic rank commensurate with credentials. 
Must have completed an approved eye residen- 
cy program, appropriate fellowship training and 
be Board certified or eligible. Duties include 
teaching residents and medical students, patient 
care and research. Send curriculum vitae, publi- 
cations list and the names and addresses of 3 
references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical Center 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 





W RIN UVLF K Lara! 


The medical 


information 
you need now 
on demand... 
-= m Just minutes 
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Friends of the NLM 
424 C Street, N.E. 
Washington, D.C. 20002 





y The most complete medical 
data base...at your fingertips 


‘The National Library of Medicine, the largest, 
most complete medical information resource in the 
world, provides computer-access to physicians, 
hospitals, and other health-related organizations. 


The Friends of the NLM-—a non-profit 
organization—wants you to find out more about 
this unique link to the world’s medical knowledge. 

y ‘To do so, simply use the coupon below. You owe it to 
yourself and your patients. 
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Name 


“The more you know, 
the better you heal” 


Address 


City St ee 
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4 A. The University 
55 OF Melbourne 


THE RINGLAND ANDERSON CHAIR 
OF OPHTHALMOLOGY 


(THE ROYAL VICTORIAN EYE AND EAR HOSPITAL) 


+ 
w' 
2 


Following the recent retirements of the Foundation Professor 
G. W. Crock, applications are invited for appointment to the 
Chair of Ophthalmology and the position of Director of 
Research in Victoria of the Ophthalmic Research Institute of 
Australia at The Royal Victorian Eye and Ear Hospital. 


The University is seeking an appointee who is distinguished 
in any field of ophthalmology and registrable as a medical 
practitioner in the State of Victoria. 


SALARY: $A58,870 per annum to which is added a 
superannuable clinical salary differential of $A10,433 per 
annum. 


Further information about the position, including details of 
the structure and resources of the department and information 
concerning The Royal Victorian Eye and Ear Hospital, 
application procedures, superannuation, travel and removal 
expenses, housing assistance and conditions of appointment, 
is available from the Registrar, The University of Melbourne, 
Parkville, Victoria 3052, Australia. Correspondence should be 
marked ‘Confidential’. 


Telephone 613 344 7531. Facsimile 613 344 5104. 


The Council reserves to itself the right to make no 
appointment or to fill the Chair by invitation at any stage. 


Applications close 25 March, 1988. 


An equal opportunity employer. ar 
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POSITIONS WANTED 


VITREORETINAL SURGEON: Energetic, personable, very capable, completing 
outstanding, two-year fellowship. Searching for private practice opportunity 
in the Northeast. Reply in confidence to Box 146 AJO. 


ANESTHESIOLOGIST: Board Certified, 33, American Medical Graduate, desires 


February, 1988 


THE AGA KHAN UNIVERSITY 


Faculty of Health Sciences 
Medical College 


Applications are invited from candidates who meet the requirements 
for the positions of: 


ASSISTANT/ ASSOCIATE PROFESSOR, 
OPHTHALMOLOGY, DEPARTMENT OF SURGERY 


The Aga Khan Medical College is now in its fifth year of operation. 
lts affiliated Aga Khan University Hospital has well equipped 
teaching and service laboratories and will have 721 beds when fully 
operational. The University and the University Hospital are 


autonomous privately funded institutions respectively committed to 
the provision of effective education and health services relevant to 
Pakistan and the region. 


Candidates applying for these positions are required to have 
completed their postgraduate training in the related field with 
speciality certification and three to six years of subsequent clinical 
experience, preferably in a teaching hospital setting. 


Salary and benefits will be offered commensurate with qualifications, 
experience and level of responsibility. Those intending to pursue a 
career in Pakistan will be preferred. Applications should include 
detailed résume, bibliography and names of at least three referees 
familiar with recent work history. Reply to the Personnel Director, 
The Aga Khan University, P.O. Box 3500. Stadium Road, Karachi-5, 
Pakistan. 


FELLOWSHIP—RETINA AND VITREOUS 


Comprehensive one year program offered first time, July 1988. Em- 
phasis on excellence in patient care with retinal-vascular and surgical 
retina and vitreous disorders. Twenty percent clinical research. Direc- 
tors William J. Wood, M.D. and Rick D. Isernhagen, M.D., Retina and 
Vitreous Associates of Kentucky, 120 N. Eagle Creek Drive, Suite 500, 
Lexington, Kentucky 40509. 





practice with Ophthalmology group in the Northwest Washington State area. FELLOWSHIP: Corneal External Disease Fellowship available July 1, 1989. 
Performs regional, local, or general anesthesia. Send inquiries to Box 003 Clinical and animal research required. Contact: Richard A. Eiferman, M.D., 
AJO. University of Louisville, 301 E. Muhammad Ali Blvd., Louisville, KY 40202. 


LOCUM TENENS: will cover your practice for weeks or months—48 years old, 
4 plus university training—hard worker, very congenial—Spanish/En- 
glish—E.C.F.M.G. F.L.E.X. now booking 1987/88. Box 015 AJO. 


FELLOWSHIPS 


CORNEA FELLOWSHIP POSITION 


Large corneal practice offers a one-year fellowship. Fellow would be 
exposed to a large number of PKP’s lamellar keratoplasties, keratomi- 
leusis, epikeratophakias, RK's and external disease. Qualified appli- 
cant should expect hands-on surgical experience, as well as basic and 


clinical research opportunities involving new surgical techniques, cor- 
neal analysis, and infectious disease. Applicants Should contact Mrs. 
Ann Settle, 50 E. 91st St., Suite 314, Indianapolis, IN 46240. 





VITREORETINAL FELLOWSHIP 


Two Years 
Position available starting July, 1989 
For further information 
Please write 
P.O. Box 721624 


VITREO-RETINAL FELLOWSHIP 


Position available July 1, 1988. One year clinical fellowship with 3 
vitreo-retinal surgeons, stipend provided. Broad experience provided 
in diagnosis and treatment of a large number of vitreo-retinal medical 
and surgical disorders. Send curriculum vitae to: Dr. William S. Hagler, 
2004 Peachtree Rd., NW, Atlanta, GA 30367. 





CLINICAL FELLOWSHIP IN LENS/CATARACT RESEARCH 


Two full-time clinical research fellowships are available at the Center 
for Clinical Cataract Research, a division of the Brigham and Women's 
Hospital, the Massachusetts Eye and Ear Infirmary, and Harvard Medi- 
cal School, beginning June 30, 1988. Research will involve epidemiol- 


ogy, Clinical drug trails, and objective documentation of cataractous 
change in vivo. Candidates should be interested in careers in academ- 
ic ophthalmology. Candidates must be eligible for full Massachusetts 
medical license. Please send curriculum vitae to Leo T. Chylack, Jr., 
M.D., Center for Clinical Cataract Research, One Charles Circle, Bos- 
ton, Massachusetts 02114. 
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RETINAL AND 
VITREOUS SURGEON 


Ophthalmologist with subspecialty training in sur- 
gical and medical vitreoretinal disease is sought 
for University Department of Ophthalmology, aca- 
demic rank commensurate with credentials. Must 
have completed an approved eye residency pro- 
gram, appropriate fellowship training and be 
Board certified or eligible. Duties include teaching 
residents and medical students, patient care and 
research. Send curriculum vitae, publications list 
and the names and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Bivd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 


THE NEW YORK EYE AND 
EAR INFIRMARY 


Glaucoma fellowships 


Extensive surgical and clinical experience. Approxi- 
mately 15,000 glaucoma visits annually. Numerous 
Clinical research projects. National Glaucoma Laser 
Trial Center. Pathophysiologic mechanisms of angle- 
closure glaucoma and secondary glaucomas. Comput- 
er applications. Argon, krypton, dye, and Nd:YAG 
lasers. Octopus 201R, Humphrey perimeters. Roden- 
stock optic nerve head analyzer. Two-year fellowships 
with one year of in-depth research also available. 
Opportunities for tissue culture, cell biology, electron 
microscopy. New York State License required. Salary 
$33,000 plus benefits and malpractice insurance. 
Openings for January, 1989 (1) and July, 1989 (3). 
Contact: 


Robert Ritch, M.D. 

Professor and Chief, Glaucoma Service 
New York Eye and Ear Infirmary 
310 East 14th Street 
New York, N.Y. 10003 
Tel. (212) 477-7540 
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VITREO-RETINAL FELLOWSHIP 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, CANADA 


1 year, commencing July 4, 1988 


Fellowship to include medical and surgical 
management, laser photocoagulation, ul- 
trasonography, fluorescein angiography 
and electrodiagnostic evaluation of vitre- 
Ous and retinal disorders. 


Send Curriculum Vitae and three letters of 
recommendation to: 


A. L. Maberley, M.D., W. H. Ross, M.D. 
Department of Ophthalmology, U.B.C. 
2550 Willow Street 
Vancouver, B. C., Canada V5Z 3N9 
(604) 875-4299 


FELLOWSHIP 
IN 
PAEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 


Toronto, Canada 
July 1989 - June 1990 


Wide Experience in all 
Areas of Paediatric Ophthalmology 


Apply: 

J. Donald Morin, M.D. 
Ophthalmologist-in-Chief 
The Hospital for Sick Children 
555 University Avenue 
Toronto, Ontario 
M5G 1X8 


416/598-6503 





** Personal interview required. 
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3 pe I use Miochol because it works fast... 


| “tn summary T: use 3 Miochol to ‘auiichly pull ie pat Jan 
-Over the edge of the lens implant. I want to ensure that the 
lens is pastenar to thei iris before I leave the table. 


E: “Secondly, I Guts Miochol betaase of its rapid e 
It constricts the pupil before I finish putting in the suture. 
a i dont have to. waste time ves’ for the pups to constrict 


the first qay pisah 
Robert ‘9 Maynor Jr, MD, FAC. s 


„October 5, 1987: Huntsville; e 


there’ sonly one  Miochol" 


(acetylcholine chloride) eee Fe 


INDICATIONS: To. obtain ees miosis in DAAR by irogation of the iris after Suan of the Jens in cataract 
surgery, as.well as penetrating keratoplasty, iridectomy and other anterior segment’surgety. where rapid: complete 
miosis may be required, CONTRAINDICATIONS: There are presently.ne known. contfaindications to the use of; 
MIOCHOL (acetyicholine chloride) Intraocular WARNINGS: If blister or paper backing is damaged’ ot broken, 
Steriity of the enclosed bottle cannot.be assured. Open under aseptic conditions only. PRECAUTIONS: In the. 
reconstitution. of thé Solution, as.described under Directions for Using Univial, if the. center, rubber. plug seal in:the -. - 
univial doesnot go downvor is down, do not use the vial. If miosis‘is 10. be obtained quickly and completely, with’ 
`- MIOGHOL, obsttuctions to-miosis, suchas. anterior or posterior synéchiae, may requite Surgery prior to adminis-.. 
-= tyation:of MIOCHOL:In cataract surgery~use MIOCHOL only afterdélivery of the lens. Aqueous solutions of acetyl > 
choline chloride are unstable. Prepare solution immediately before use. Discard any Solution that has NOt been 
_uséd. ADVERSE REACTIONS: Adverse reactions have been reported-rarely which are indicative of systemie- 
absorption. These’ includé. bradycardia; hypotension: flushing: breathing ‘difficulties. and.sweating: CAUTION: ’ 
Federal law:prohibits dispensing without prescription: HOW: SUPPLIED: 2 mi‘sterile univial, NDC 0058-2757-45, =; 





eee aaa cat ea AAS . CNMI 500. lolab Drive, Claremont CA grii. 714/624- 2020. 


` Dr Maynor was not reimbursed for these comments Guoan apor company 
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Miee-daily control, anda 
difference your patients 
will see... 


AllgRCAN® 


Allergan Pharmaceuticals 
ai A Division ofA llergan, Inc. 
vine, CA 92713 

. ©1987 Allergan, Inc. i 
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Propine® clinical studies comparing Propine and 2% pilocarpine, impaired fertility or harm to the fetus due to dipivefrin 
(dipivefrin hydrochloride) ophthalmic solution, USP, 0.1% there were no statistically significant differences in the HCI. There are, however, no adequate and well-controlled 
sterile INDICATIONS: Propine (dipivefrin HCl) is indi- maintenance of IOP levels for the two medications. Propine studies in pregnant women. Because animal reproduction 
cated as initial therapy for the control of intraocular pres- does not produce miosis or accommodative spasm which studies are not always predictive of human response, this ` 
sure in chronic open-angle glaucoma. Patients responding cholinergic agents are known to produce. The blurred drug should be used during pregnancy only if clearly 
inadequately to other antiglaucoma therapy may respond to vision and night blindness often associated with miotic needed. Nursing Mothers. Ít is not known whether this 
addition of Propine. In controlled and open label studies of agents are not present with Propine therapy. Patients with drug is excreted in human milk. Because many drugs are 
glaucoma, Propine demonstrated a statistically significant cataracts avoid the inability to see around lenticular excreted in human milk, caution should be exercised when 
intraocular pressure-lowering effect. Patients using Propine opacities caused by constricted pupil. CONTRAIN- Propine is administered to a nursing woman. Usage in 
twice daily in studies with mean durations of 76-146 days DICATIONS: Propine® should not be used in patients Children. Clinical studies for safety and efficacy in chil- 
experienced mean pressure reductions ranging from with narrow angles since any dilation of the pupil may pre- dren have not been done. Animal Studies. Rabbit studies 
20-24%. Therapeutic response to Propine twice daily is dispose the patient to an attack of angle-closure glaucoma. indicated a dose-related incidence of meibomian gland 
somewhat less than 2% epinephrine twice daily. Con- This product is contraindicated in patients who are hyper- retention cysts following topical administration of both 
trolled studies showed statistically significant differences in sensitive to any of its components. PRECAUTIONS: dipivefrin hydrochloride and epinephrine. ADVERSE 
lowering of intraocular pressure between Propine and 2% Aphakic Patients. Macular edema has been shown to REACTIONS: Cardiovascular Effects. Tachycardia, 
epinephrine. In controlled studies in patients with a his- occur in up to 30% of aphakic patients treated with epi- arrythmias and hypertension have been reported with 

tory of epinephrine intolerance, only 3% of patients treated nephrine. Discontinuation of epinephrine generally results ocular administration of epinephrine. Local Effects. The 
with Propine exhibited intolerance, while 55% of those in reversal of the maculopathy. Pregnancy Category B. most frequent side effects reported with Propine alone were 
treated with epinephrine again developed intolerance. Reproduction studies have been performed in rats and rab- injection at 6.5% and burning and stinging at 6% of 
Therapeutic response to Propine twice daily therapy is bits at daily oral doses up to 10 mg/kg body weight (5 mg/kg patient eye visits. Epinephrine therapy can lead to adre 


comparable to 2% pilocarpine 4 times daily. In controlled in teratogenicity studies), and have revealed no evidence of nochrome deposits in the conjunctiva and cornea. 
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Why use 


for treating 
endritic 
sions 
In two different clinical trials 
comparing Viroptic to IDU 
(idoxuridine) and ARA-A 
(adenine arabinoside or 
vidarabine ) in the healing of 
dendritic lesions, Viroptic 
demonstrated superior 
efficacy." 


for treating 


eographic 
sions 


In two different clinical trials 
comparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic 
again proved to be superior 
in efficacy." 


hflLunang 


(Medical artists conception of typical Geographic Lesion) 


Viroptic’ vs. IDU 
VIROPTIC 
96.3% 


Number 
of 
Patients 4 


VIROPTIC 
100% 


Patients 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 403? 


VIROPTIC 
87.5% 


Number 10 
of 8 
Patients 6 


0 
Viroptic Coded Clinical Trial.1 


VIROPTIC 


Number 
of 
Patients 2 


Adapted from Adenine Arabinoside: An Antiviral 
Agent, Raven Press, New York, 1975, p 403.2 


7 7 Number of Patients Healed 
ca Number of Patients Not Healed 
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Viroptic’ vs ARA-A 


"Viroptic(rituridne 


95% 
Healed* 





After 2 weeks 
*92 out of 97 patients 


Viroptic® package insert, Burroughs Wellcome Co. 













ARA-A (Vidarabine) 


After 3 weeks 
+70 out of 81 patients 


Vira-A® package insert, Parke-Davis. 


MIgNer NcspuMsec naic 


Ninety-five percent of patients in Viroptic clinical 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


ee We do use idoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the treatment of 
superficial herpes, with no exceptions. ee 


References 
1. Data on file, Medical Division, Burroughs Wellcome Co. 


2. McKinnon JR, McGill JI, Jones BR: A coded clinical evaluation of adenine arabinoside and trifluorothymidine in the treatment of 
ulcerative herpetic keratitis, in Pavan-Langston D, Buchanan RA, Alford CA Jr (eds ): Adenine Arabinoside: An Antiviral Agent, 


Raven Press, New York, 1975, p 403. 


3. Kaufman HE, Centifanto-Fitzgerald YM, Varnell ED: Herpes simplex keratitis. Ophthalmology 1983;90:700-706. 


A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 





VIROPTIC 





fundne 
OPHTHALMIC. SOLUTION, 1% 


STERILE 


Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 
INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 

CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 

WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 

provement after seven days or complete re-epithelialization has not occurred after 14 

days, other forms of therapy should be considered. Avoid administering VIROPTIC 

continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studics of mutagenicity 





Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 
tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema ( 2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose” plastic dispenser bottle. 
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Ophthalmology 


Until today, a key technology 
has been missing from oph- 
thalmic research, diagnosis, 
and treatment: The instrumen- 
STS tation to measure ocular hemo- 
dynamics in individual eyes 
quickly, accurately, and easily. 


Now, with the Langham OBF™ 
Ocular Blood Flow System 
from Grieshaber, this capa- 
bility is accessible to every 
ophthalmologist. 


The OBF System, with its 
unique pressure sensor and 
menu-driven computer system, 
provides immediate graphic 
reports of pulsatile blood flow, 
vascular resistance, aqueous 
humor dynamics, perfusion 
pressure, and ophthalmic 
arterial pressure. 


This ability offers opportunities 
to modify pharmacological 
and surgical treatments and 

to measure their effectiveness. 
It also can help the physician 
avoid certain treatments when 
risk factors are brought to light. 
In fact the various tests avail- 
able are important to the man- 
agement of almost every eye 
disease. 


For further information on 
this important new clinical 
and research tool, please cal 
Grieshaber: 215-741-0550. 
We'll be glad to provide tech- 
nical data and applications 
information. 








3000 Cabot Blvd. West 
PO. Box 1099 
Langhorne. PA 19047 
Telephone (215) 741-0550 
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Preservative -free 
dry eye treatment 
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free Refresh™ Artificial 
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Allergan Pharmaceuticals, A Division of Allergan, Inc. AIlERGAN® 
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Astigmatism surgery Radial Keratotomy 
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Lecture Sessions: $300 (one day only, $175). Laboratory Sessions (Optional): $500 (one day only, $300). 
Technical Personnel: $50/day. Residents: $25/day. After April 30, 1988 a $100 surcharge will be added. 


This course will be held at Rush-Presbyterian-St. Luke’s Medical Center, Chicago, Illinois. 


16 Hours of Category I CME included. 


Contact: Rush-Presbyterian-St. Luke’s Medical Center, Office of Continuing Medical Education, 
600 S. Paulina, Chicago, IL 60612 (312) 942-7095. 














linical Advances in Treatment of Retina and Vitreous 
Diseases for the Practicing Ophthalmologist 




















Date: common disorders of the retina ¢ Update on Macular Edema 

May 20-21, 1988 and vitreous. and Other Common Diseases 
Course Directors: Program Highlights: of the Retina 

William Wood, MD è Retinal Function Evaluation Registration: 

Rick Isernhagen, MD Prior to Cataract Surgery Ophthalmologists ....... $125 
Guest Faculty: è IOL Implantation with Retinal Residents, Fellows ....... $50 

Lloyd Aiello, MD, Boston Diseases Accreditation: 

Ronald Michels, MD, Baltimore e Advances in Lasers and 9 hours AMA/JCME 

Lawrence Singerman, MD, Photocoagulation Social Programs: 

Cleveland è Step by Step Management of At the Lexington Marriott 
Charles Wilkinson, MD, Endophthalmitis and Penetrat- Resort—Banquet, champion- 
Oklahoma City ing Trauma ship golf, tennis, horse activities 

Lexington Faculty: e New Standards of Diabetic Information: 

John Collins, MD Eye Care Mr. James Gray 

Bruce Koffler, MD è State-of-the-Art Retinal and Humana Hospital - Lexington 

William Offutt, MD Vitreous Surgery 150 North Eagle Creek Drive 
Objectives: Lexington, KY 40509 

This one and one-half day pro- (606) 268-3754 

gram will provide the practicing 

ophthalmologist with an updated, THE OPHTHALMOLOGY CENTER OF EXCELLENCE 


practical approach to the = i H ~ i = 
diagnosis and treatment of Aumana ospita yr Lexington 


Vol. 105, No. 3 AMERICAN JOURNAL OF OPHTHALMOLOGY 11 


Ñ 


fa 


-e - > 
bs Be th sere 
er a 55 
a? 
R 
s $ rz 
=a. + 
= A è ~ 
Dee : v 
~ ~ ie es 
| Pde ` 
$ T TOAL z 
Pn 4 x G 
Ka M S a x 
> R 
e 
"Ane De 
y Ste 
aen m 
STI ee . 
—_ wt P A 


. Audes 
. ndu 
pha ow 
bE a 
S Kys 
ystome i ty ERI Fiuorets 
“pe C À i 
mg, 
{iC} t zA 1 


Invest in Akorn Value for 
Unsurpassed Dividends in— 


Product Selection, Akorn provides a greater selection of the most 
frequently used ophthalmic products available. 


Product Quality, All Akorn products provide dependable therapy 
and meet the exacting standards required by the ophthalmic 
profession. 


Product Cost, Akorn products cost less with no minimum order 


required and offer the best return goods policy in the industry. 100 Akorn Drive 
Abita Springs, Louisiana, 70420 


Product Service, Akorn guarantees same day or next day shipping, 1-800-535-7155 


plus an expanded team of field representatives for physician 
support. (In Louisiana 1-800-344-2291) 
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OF OPHTHALMIC 
LASER AND ULTRASOUND 
INSTRUMENTATION 


Superior features, quality, reliability and service. Biophysic 
Medical fulfills these promises today.. with a complete line of 
sophisticated lasers and ultrasound systems uniquely designed 
for the ophthalmologist. 


WITH... 


A single-tube, single-cavity dye laser... guaranteed to deliver 
a minimum of 750 milliwatts of 630 nm energy at the cornea 
during the first year of use. 


A compact, portable argon laser...the new Ophthalas* SP- 
the “Small Photocoagulator’—with the highest delivered energy, 
in excess of 3.5 watts blue-green at the cornea, of eny ophthalmic 
laser of its size. The convenient design makes it ideal for office 


‘or surgical-suite use. 


Ophthascan® world-renowned image quality... B-scan with 
cross-vector A-scan, Standardized diagnostic A-scan and biometry 
in a single instrument. 


Look to the future... Look to Biophysic Medical. Fer superior per- 
formance and trouble-free operation. Let us show you the future 
of ophthalmic instrumentation... Call Biophysic Mecical today 


bionhysi¢ medical inc. 
AN When Only Quality Comes First 


2440 Estand Way 
Pleasant Hill, CA 94523-3412 
800-4377400 

In California 415-680-2890 
Telex: 988108 BIOPHYSIC 


© 1897 Biophysic Medical inc. 
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Comparison between the 
Haag-Streit interferometer 
and other instruments 
indicates that the Lotmar 
Visometer provides a higher 
degree of reliability in asses- 
sing post-operative visual 
acuity in cataract and 
capsulotomy procedures. 
Here are some specifics. 


The Lotmar Visometer, 
easily mounted on any Slit 
Lamp 900, offers proven, 
greater ability to penetrate « 
denser media even with 
serious turbidity. 

It is acknowledged to pro- 
vide greater reliability in 
assessing postoperative 


Potential acuity meter 
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tation worldwide. 
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AND SAFETY... 


.. . With these two surgical aids from Diversatronics. 


Establish A Zone Of Comfort With The Nevyas 
Drape Retractor. 


This light, disposable, stick-on retractor helps eliminate the 
patient's feeling of “suffocation”. It offers an unrestricted 
breathing zone that leaves the nose and mouth untouched 
by the surgical drape. 


Avoid Confusion With Diversatronics’ 
Eye-Dentifier. 

Manufactured of surgical quality tape, these disposable, 
Stick-on markers unmistakably identify the correct eye for 
Surgery by utilizing 3 clearly marked checks, corresponding 
letter (R and L), shape, and color. Take that extra precau- 
tionary step by ordering your Eye-Dentifiers today. 


cdiversatronics inc 


620 Parkway 
Broomall, PA 19008 
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* The Most Out Of Your 
Laser Investment. 








Look For The Name Ihat 
Around The World. sepse 


designed specifically for 


Some 20 years ago, physicians across the globe start- ophthalmology. And the first to receive widespread 
ed doing procedures which had been impossible acceptance. Shortly thereafter, the Model 800 
only months earlier. became the standard for all clinical photo- 

Laser eye surgery. coagulators. 

It took an innovative and dedicated company, A new generation of lasers has made Coherent 
best known at the time for industrial lasers, to Medical the world’s most widely accepted name 
develop an ophthalmic laser suitable for everyday in medical lasers. These now make up over 60% of 


use by surgeons. It took Coherent Medical. the ophthalmic lasers currently in use. More 











than 6000 have been 
installed in offices, 
surgicenters and hos- 
pitals like yours. 

They prove their 
accuracy and relia- 
bility 4,000,000 
times each and every day. 

Is this worldwide acceptance 
any surprise? Patients of every 
nationality have found new hope 


7970 Nd:YAG laser: Nd:YAG laser: 
With features for 

the most demanding 
clinical environment. 





for sight. And physicians have found a type of 
investment whose value will continue to grow. 
They found it in a unique family of lasers with 
the name Coherent. 


‘COHERENT 
MEDICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 








Make Sure Your Laser Cc 
Long As Your Laser sses 


a dedication to lasers. We 
make only lasers. Like the first 


Today's market is flooded with ophthalmic lasers. photocoagulator. The first | 

Many are from follow-the-leader companies that Nd:YAG lasers commercially | 

disappear as fast as they appear. — ! 
Over the past 5 years alone, 15 manufacturers : s pira aapi | 

left the ophthalmic laser business. Their cus- laser system: 

tomers are often left without support. Without a Instantaneous 

dedicated company to back them. payed oe 

They could have made a safer investment 7901 Nd:YAG 


in a Coherent Medical laser. and 930 photo- 
coagulator. 





available to perform posterior capsulotomies 
and iridotomies. The first argon/dye laser. And the 
first laser delivery system custom designed for 
ophthalmic surgery. 

Why should we dilute our efforts on un- 
related products? Coherent means lasers. 

You begin to see why Bell Labs chose 


Coherent lasers for their research in nuclear fusion. 


And why every major compact disk company 
chose Coherent lasers to engrave master disks. And 
why NASA chose our lasers to go with Voyager 
to the far reaches of the galaxy. 

Like those organizations, you have a choice. 





You can choose a laser company that has proven 
the quality and reliability of its products for two 
decades—or one that hasn't. A laser company you 
know will be around for years to come—or one 
that might not. Make the safe choice. Coherent. 


‘COHERENT. 
MEDICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 








Find A Company Ih 


Support You. 


Compare Coherent Medical service and support 
programs with other laser manufacturers. [he 
difference is like day and night. And the longer 
you own one of our lasers, the more valuable these 
backup programs can be. 

We start with the largest factory-trained 
service network in the industry. An organization 
that responds to your calls within 48 hours. 


Backing them is a computer-based Customer 


Care System that enables Customer Support 


COHERENT 
MEDICAL LASERS 


| 


Coordinators to answer questions about your own 
laser system in just minutes. 

The industry’ largest engineering group 
keeps abreast of changing needs in ophthalmology. 
Besides developing new products, they look for 
ways to improve existing lasers. Timely upgrades 
maximize the value of your laser investment. 

We also help make sure you can afford the 
very best. Coherent can structure a leasing program 
that’s uniquely suited to your needs. 

Finally, we keep you advised of new laser 
developments through educational programs, 
such as: Coherent-sponsored CME-credit courses, 
workshops, seminars and training. We also keep 


y 
| 








Outpatieni 


Will Go Out Of Its Way Io 








you in touch with the world’s leading laser sur- laser is a safe investment. One that will keep 
geons, offering hands-on demonstrations of the working for you throughout the years. A laser that 
latest surgical techniques. can be upgraded, so that you needn't concern 

As many of your colleagues will tell you, a yourself about obsolete technology. 


_ — Yes, Coherent Medical does go the extra mile 
t _)y p> 7905 portable for you. 


x Coherent Medical oo 
| ti Nd:YAG laser: 
= Sa e A- 
nn mma o 






Lightweight yet 
| rugged laser 
travels with you. 
An ideal support 
laser for the 
clinic. 
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i COHERENT. 
MMEVICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 





Invest In A Coherent Laser 








And You'll Never Look Back. 


At Coherent Medical, you'll find a laser that’s 
ideally suited for your specific needs. 

Our 920-series—in argon, argon/krypton and 
tunable argon/dye—are widely used i in hospitals 
and surgicenters. Our compact 930 argon 1s 
especially suited for the office or clinic. 


Our Nd:YAG laser family is equally complete. 


Our 9900 Nd:YAG makes an excellent clinical 
and research tool. The 7970 has precision features 
and control for the most demanding clinical 
situations. The 7910 is one of the true values in 
lasers today. And the 7905 portable 1s ideal for 
remote sites, multiple offices, nursing homes, and 
as a support laser in the hospital. 

Thanks to our unique LDS-20 slit lamp, the 


are combined in one space-saving system providing 
argon or YAG capability for multiple procedures. 
Its the ultimate in versatility. 

You’ve read a few of the reasons Coherent 
has helped physicians get the most from their 
laser investments for 20 years. For more, call 
toll free 800-635-1313, or 800-423-9543 in CA. Or 
write: Coherent Medical Group, 3270 W. Bayshore 
Road, Box 10122, Palo Alto, CA 94303. 


® 
COHERENT. 
MEDICAL GROUP 
Our Tradition Is Technology. 
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NINETEENTH | 
JULES STEIN LECTURE 


Arthur J. Jampolsky, M.D. 


Pacific Medical Center, San Francisco 


AND 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Basic Science Course in Ophthalmology 
at Stanford 


July 5 through August 31, 1988 


Held as a collaborative effort by the University of California, Davis; Pacific Presbyterian 
Medical Center; University of California, San Francisco: and Stanford University. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, 
at beautiful Stanford University near San Francisco. Both American and foreign participants 
are welcome. 


Instructors include nationally known experts in addition to the faculty of the four Northern 
California Universities. They provide an excellent basis for residency training, board review or 
the science of practice. 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthal- 
mology, Fluorescein Angiography, Optics and Theory of Refraction, and other important 
shorter subjects. 


Tuition is $1400. For further information and application forms, please write to J. W. 
Bettman, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stan- 
ford, California 94305. 


Co-Chairs This two-day seminar will address current devel- 
Arthur J. Rosenbaum. M.D opments in the fields of pediatric ophthalmology, 
J. Bronwyn Bateman, M.D strabismus, and ocular genetics. Topics to be em- 
Sherwin J. Isenberg, M.D phasized are the eye in infancy, common ocular 
Leonard Apt, M.D., Emeritus problems in children, the use of botulinum toxin 
in strabismus treatment, and the diagnosis and 
s l treatment of congenital ocular opacities. Ample 
Guest Faculty ; ; 8 s ; ! ! P 
opportunity will be provided for questions and 

Eugene M. Helveston, M.D discussion. 

University of Indiana, Indianapolis 
Creig S. Hoyt, M.D 

University of California, San Francisco 
Jane D. Kivlin, M.D i : 

University of Utah, Salt Lake City A dinner dance honoring Dr. Jampolsky and 
course faculty will be held at the Beverly Hills 


Hotel on Friday evening, April 22, 1987. 


Burton J. Kushner, M.D 
University of Wisconsin, Madison 
Irene H. Maumencec, M.D 
The Johns Hopkins University, Baltimore 


ANNUAL 


POSTGRADUATE SEMINAR 


Pediatric Ophthalmology 
and Strabismus 


Friday, April 22—Saturday, April 23, 1988 


Century Plaza Hotel 





Henry S. Metz, M.D 
University of Rochester, New York 
A. Linn Murphree, M.D 
University of Southern California, 
Los Angeles 
Marshall M. Parks, M.D 
George Washington University, 
Washington, D.¢ 
Alan B. Scott, M.D 
Pacific Medical Center, San Francisco 
Kenneth W. Wright, M.D 
University of Southern California, 
Los Angeles 


UCLA Faculty 


David G. Kirschen, O.D., Ph.D 
Toni G. Marcy, M.D 

Bartly J. Mondino, M.D 
Thomas H. Pettit, M.D 

Barry A. Weissman, O.D., Ph.D 


Registration Fees 
Practicing Physicians $375.00 
Residents and Technicians $190.00 


Dinner Dance, per person $ 60.00 
CME Category 1 Credit 16 hours 


Wrennie Murphy 


Director of Academic Programs 
Jules Stein Eye Institute 

UCLA Medical Center 

Los Angeles, California 90024-1771 
(213) 825-4617 
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Uncompromised 
action against the 
most common ocular 
pathogens: 


Staph aureus, 
Staph epidermidis, 


Pseudomonas aeruginosa. 


E Proven in vitro effectiveness over ten 
years of testing! 

m Patients preferred the comfort of 
TOBREX* over Garamycin’, * Sodium 
Sulamyd’,* and Neosporin’.*? 


“Registered trademark of Schering Corporation. 
tRegistered trademark of Burroughs Wellcome Co. 
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TOBREX 


(TOBRAMYCIN 03%) 


OPHTHALMIC SOLUTION AND OINTMENT 


THE MOST PRESCRIBED OCULAR 
ANTIBIOTIC WORLDWIDE 
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TOBREX 
(tobramycin 0.3%) 


Ophthalmic Solution and Ointment 


DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile topical oph- 
thalmic antibiotic formulation prepared specifically for ppe ther- 
apy of external infections. This product is supplied in solution and 
ointment forms. Each ml of solution contains: Male 0.3% 
3 mg/ml), Boric Acid, Sodium Sulfate, Sodium Chloride, Tyloxapol, 

ium Hydroxide and/or Sulfuric Acid (to adjust pH), Purified Water, 
and Benzalkonium Chloride (0.01%) as a preservative. DM-00 
Each gram of ointment contains: Tobramycin 0.3% (3 mg/g), 
Mineral Oil, White Petrolatum, and Chlorobutano! (0.5%) as a pre- 
servative. DM-00 
Tobramycin is a water-soluble aminoglycoside antibiotic active 
against a wide variety of gram-negative and gram-positive ophthalmic 


CLINICAL PHARMACOLOGY: 


In Vitro Data: In vitro studies have demonstrated tobramycin is active 
asl susceptible strains of the following microorganisms: 

Staphylococci, including S. aureus and $. epidermidis (coagulase- 
positive and coagulase-negative), including penicillin-resistant 





Wi 


= 





strains. 

Streptococci, including some of the Group A-betahemolytic species, 

some nonhemolytic species, and some Streptococcus pneumoniae. CHICAGO OPHTHALMOLOGICAL SOCIETY 
Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae, 

Enterobacter aerogenes, Proteus mirabilis (indole-negative) and in- 4OT H C LI N ; C AL CON F EREN C E 
dole-positive. Proteus species, Haemophilus influenzae and H. 

aegyptius, Moraxella lacunata, and Acinetobacter calcoaceticus MAY 26-27, 1988 A PALMER HOUSE ‘ CHICAGO 


(Herellea vaginacola) and some Neisseria species. Bacterial sus- 

ceptibility studies demonstrate that in some cases, web galing 

resistant to yest retain susceptibility to tobramycin. A signifi- 
a 


cant bacterial population resistant to tobramycin has not yet emerged; 
however, bacterial resistance may develop upon prolonged use. PECIALTIES 
unpre aes ote Uso ves sn piparen Pera G UEST SPEAKERS AND S 

e treatment of external infections of the eye and its adnexa caused by 
susceptible bacteria. Appropriate monitoring of bacterial response to Desmond Archer, M.D. Harvey Lincoff, M.D. 
topical antibiotic therapy should accompany the use of TOBREX. Clin- Belfast, Ireland New York, NY 
p eng have shown tobramycin to be safe and effective for use in (Hereditary Retinal Diseases) (Retina) 

ren. 

CONTRAINDICATIONS: TOBREX Ophthaimic Solution and Ointment David Guyton, M.D. Neil Miller, M.D. 
ihpin in patients with known hypersensitivity to any of Baltimore, ea Baltimore, MD 
erage “ahi OR EREN INTO THE EYE. iagt 7 p: i- (Pediatric Ophthalmology & (Ophthalmology) 
cally applied aminoglycosides may occur in some patients. I! a i 
sensi reaction to TOBREX® occurs, discontinue use. Strabismus) Stephen Obstbaum, M.D. 
PRECA E p ea Jri antibiotic yo road “bee urA Fred Jakobiec, M.D. New York, NY 
may result in overgrowth of nonsusceptible organisms, including 
fungi. if superinfection occurs, tory re therapy should be initi- New York, NY (Anterior Segment) 
ated. Ophthalmic ointments may retard corneal wound healing. (Ophthalmic Pathology & Plastics) 
Pregnancy Category B. Reproduction studies in three types of ani- 
mals at doses up to thirty-three times the normal human systemic Kenneth Kenyon, M.D. 
dose have revealed no evidence of impaired fertility or harm to the Boston, MA 


fetus due to tobramycin. There are, however, no adequate and 
well-controlled studies in pregnant women. Because animal studies 
are not always predictive of human response, this drug should be used 
Buiog prognancy oniy beet oad FESO EE AER er RET ALR. 
Nursing Mothers: Because of the potential for adverse reactions in 
nursing infants from TOBREX, a decision should be made whether to 


(Cornea) 


discontinue nursing the infant or discontinue the drug, taking into 44th Gifford Memorial Lecture 
account the importance of the drug to the mother. D 
ADVERSE REACTIONS: The most frequent adverse reactions to Marshall Parks, M.D. 
bo D RANEI aig = vl be are ee py toxic- Washington, DC 
and hypersensitivity, including lid itching and swelling, and con- a : . 
junctival erythema. These reactions occur h less than three of 100 (Pediatric Ophthalmology & Strabismus) 


patients treated with TOBREX. Similar reactions may occur with the 


topical use of other aminoglycoside antibiotics. Other adverse reac- . s = ° 

bana have not been reported from TOBREX therapy, however, if topi- Illinois Society for the Prevention of 
ocular tobramycin is administered concomitantly with systemic i 

aminoglycoside antibiotics, care should be taken to monitor the total Blindness Lecture 

aer conoariaton, Paul Sternberg, Jr., M.D. 


in clinical trials, TOBREX Ophthalmic Ointment produced ca att oe 

fewer adverse reactions (3.7%) than did Garamycin Ophthalmic Oint- Atlanta, GA 

ment ep (Retina) 

OVERDOSAGE: Clinically apparent signs and symptoms of an over- 

dose of TOBREX Ophthalmic Solution or Ointment (punctate keratitis, 

erythema, increased lacrimation, edema and lid itching) may be sim- ee eee ee 
ilar to adverse reaction effects seen in some patients. 

DOSAGE AND ADMINISTRATION: SOLUTION: In mild to moderate 


disease, instill one or two drops into the affected eye(s) roy four s 4 r 

hours. in severe infections instil two drops into the eye(s) hourly Registration Fees Special Room Rates 

until improvement, following which treatment should be reduced prior i 

to discontinuation. : RA tee Non-Member: $300 Available at the 

OINTMENT: \n mild to moderate disease, apply a half-inch ribbon into Member $250 Palmer House hotel. 

the affected eye(s) two or three times per day. In severe infections, ember: Call (312) 726-7500. Be sure 
instill a half-inch ribbon into the affected eye(s) every three to four Resident: $ 25 ; r 3 

hours until improvement, following which treatment should be ; to identify yourself as a 
reduced prior to discontinuation. COS conference attendee. 


How to Apply TOBREX® Ointment 
1. Tilt your head back. 


2. Place a finger on your cheek just under your eye and gent pull RAS aS TAN PTE. 1 Sue Tee 
an 


ae a a “V” pocket is formed between your eyeba your 
ower lid. s 
3. Place a small amount (about 1% inch) of TOBREX in the “V” pocket. To Register 
Do not let the tip of the tube touch your eye. f 
+ tao tei before closing ce a SSA Send your check payable to: 
intment may be used in conjunction wi ution. i . 
now sru: E RILE epito % 5 mi Drop- Feiner ail Chicago T AE sh Society 
-0643-05), containing tobramycin 0. mg/ml) an 1 . Dearborn St. 
TERILE ointment in 3.5 g ophthalmic tube NDC 0065-0644-35), p IL 60610 
containing tobramycin 0.3% (3 m o: Icago, 
= : Store at 8°-27°C (46° Attn: Julie Hughes 
(312) 670-2583 
References: 
1. Bac-Data Bacteriologic Reports, Bac-Data Medical 
information Systems Inc. J. Terry Ernest, M.D. Marilyn B. Mets, M.D. 
2. Data on file, Alcon Laboratories, Inc. President—COS COS Conference Chairman 


Alcon 


ALCON LABORATORIES, INC. Approved for CME credit 
Forth Worth, Texas 76134 USA 


© 1988 Alcon Laboratories, Inc. a ee ee ed 












rea OUR PHACO. 
IT AN BE VERY CONVINC 


All toooften, phaco emulsification performance and capability fall Short of what i is ARE ic is expected. 
>, Our systems offer a combination of qualities you will find superior. For xample, our ULTRA PHACO 
des Bes ge free” linear phaco power, automated aspiration r sal Control, linear aspiration, 


itrectomy and more. It is easy to > operate, espa d surprisingly economical — all 
sets apgeeusable and 














Optical Micro Systems, Inc. 
8 Electronics Avenue, 

Danvers, MA 01923 

(617) 777-6280 
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com pat è le an sily an to accom- You ve convinced me to give OMS my “personal test.” 
git: Spee Re ge Please call right away 
mod ate ne G j JOC: > d ur >. À al 4 a ag a Send your product literature 
pe seal y: ENE baba — ia a Have a Sales Representative contact me in person 
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Contents 


Editorial: Progress in uveitis D J SPALTON 
Activated T lymphocytes in uveitis JEAN DESCHENES, DEVRON H CHAR, AND SHAWNYA KALETA 
Experimental posterior uveitis. IT. Electroretinographic studies M R STANFORD AND J ROBBINS 


On the management of retained airgun pellets: a survey of 11 orbital cases NICHOLAS A JACOBS AND LAURENCE H 
MORGAN 


Ocular and cardiovascular response to topical carteolol 2% and timolol 0:5% in healthy volunteers D J BRAZIER 
AND S E SMITH 


Histological appearances of the levator palpebrae superioris muscle in the Marcus Gunn phenomenon 
R W LYNESS, J RO COLLIN, R A ALEXANDER, AND A GARNER 


Why should surgery for early-onset strabismus be postponed? M DELLER 


Growth and contractility of cells from fibrocellular epiretinal membranes in primary tissue culture D Y JIANG, 
P S HISCOTT, I GRIERSON, AND D MCLEOD 


Visual failure in allergic aspergillus sinusitis IAIN S DUNLOP AND FRANK A BILLSON 


Malignant melanoma of the choroid in a naevus of Ota MOHINDER SINGH, BALJIT KAUR, AND NORIZAN MOHD 
ANNUAR 


Radiotherapy of periocular basal cell carcinomas: recurrence rates and treatment with special attention to the 
medical canthus RENE S RODRIGUEZ-SAINS, PERRY ROBINS, BYRON SMITH, AND STEPHEN L BOSNIAK 


Neurofibromatosis associated with retinoblastoma BERATI HASANREISOGLU, MERAL OR, AND HALUK AKBATUR 


Acute angle closure glaucoma precipitated by orbital pseudotumour LILLY ZBOROWSKI-GUTMAN, ISAAC 
GUTMAN, VARDA CHEN, MORDECHAI SHARIR, AND GIDEON FINDLER 


Changes in astigmatism between the ages of 1 and 4 years: a longitudinal study M ABRAHAMSSON, G FABIAN, AND 
J SJOSTRAND 


Drug delivery through soft contact lenses M R JAIN 


Chronic alcoholism and microbial keratitis L DAVID ORMEROD, DEBORAH S GOMEZ, DAVID J SCHANZLIN, AND 
RONALD E SMITH 


Correspondence 
Obituary 


Note 


British Medical Association Tavistock Square London WC1H 9JR 


2s eee 


Published monthly. Annual Subscription £89 (UK); £107 (Abroad); $162.00 (U.S.A.) 
see 
Subscription orders to: BRITISH MEDICAL JOURNAL, 

Box No. 560B, Kennebunkport, Maine 04046. 


All other enquiries: The Subscription Manager, BRITISH JOURNAL OF 
OPHTHALMOLOGY. BMA House, Tavistock Square, London WCIH 9JR, 


C 


| 
END 


tg 


jus 


2 
S 
am 

a 
= 
oman 
= 
<P 

{ 
am 
aq 
Er 
> 
old 
ar 
= 
pul 
== 
ame 

t 
wa 
I 
4) 
at 
pans 
oma 
= 
asa 
D 
— 
amd 
vo 





Healon® (sodium hyaluronate) 
Summary of Product Information 


USES 

Healon® is indicated for use asa surgical aid in cataract extraction 
(intra- and extracapsular), IOL implantation, corneal transplant, 
glaucoma filtration and retinal attachment surgery. 


In sargia procedures in the anterior segment of the eye, instilla- 
tion of Healon® serves to maintain a deep anterior chamber dur- 
ing surgery allowing for efficient manipulation with less trauma 
to the corneal endothelium and other surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous 
face and prevent formation of a postoperative flat chamber. 


In posterior segment surgery Healon® serves as a surgical aid to 
gently separate, maneuver and hold tissues. Healon® creates a 
clear field of vision thereby facilitating intra- and postoperative 
inspection of the retina and photocoagulation. 


CONTRAINDICATIONS 
At present there are no known contraindications to the use of 
Healon® when used as recommended. 


PRECAUTIONS 
Those normally associated with the surgical procedure being 
performed. 


Overfilling the anterior or posterior segment of the eye with 
Healon® may cause increased intraocular pressure, glaucoma, or 
other ocular damage. 


Postoperative intraocular pressure may also be elevated as a result 
of pre-existing glaucoma, compromised outflow, and by operative 
procedures and sequelae thereto, including enzymatic zonulysis, 
absence of an iridectomy, trauma to filtration structures, and by 
blood and lenticular remnants in the anterior chamber. Since the 
exact role of these factors is difficult to predict in any individual 
case, the following precautions are recommended: 

— Don’t overfill the eye chambers with Healon® (except in glau- 
coma surgery—see Application section). 

— In posterior segment procedures in aphakic diabetic patients 
special care should be exercised to avoid using large amounts of 
Healon® 

— Remove some of the Healon® by irrigation and/or aspiration at 
the close of surgery (except in glaucoma surgery—see Applica- 
tion section). 

— Carefully monitor intraocular pressure, especially during the 
immediate postoperative period. If significant rises are ob- 
served, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind 
Healon® 


Because Healon® is a highly purified fraction extracted from 
avian tissues and is known to contain minute amounts of protein, 
the physician should be aware of potential risks of the type that 
can occur with the injection of any biological material. 


Because of reports of an occasional release of minute rubber 
particles, presumably formed when the diaphragm is punctured, 
the physician should be aware of this potential problem. Express a 
small amount of Healon® from the syringe prior to use, and 
carefully examine the remainder as it is injected. 


Avoid reuse of cannulas. Ifreuse becomes necessary, rinse cannula 
thoroughly with sterile distilled water. 


Sporadic reports have been received indicating that Healon® may 
become “cloudy” or form a slight precipitate following instillation 
into the eye. The clinical significance of these reports, if any, is not 
known since the majority received to date do not indicate any 
harmful effects on ocular tissues. The physician should be aware 
of this phenomenon and, should it be observed, remove the cloudy 
or precipitated material by irrigation and/or aspiration. 


In vitro laboratory studies suggest that this phenomenon may be 
related to interactions with certain concomitantly administered 
ophthalmic medications. 


Use only if solution is clear. 


ADVERSE REACTIONS 

Healon® is extremely well tolerated after injection into human 
eyes. A transient rise of intraocular pressure postoperatively has 
been reported in some cases. 


In posterior segment surgery intraocular pressure rises have been 
reported in some patients, especially in aphakic diabetics, after 
injection of large amounts of Healon® 


Rarely, postoperative inflammatory reactions (iritis, hypopyon) 
as well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to Healon® has not been 
established. 


HOW SUPPLIED 
Healon® is a sterile, nonpyrogenic, viscoelastic preparation sup- 
lied in disposable glass syringes, delivering 2.0 ml, 0.75 ml, 
b.55 ml or 0.4 ml sodium hyaluronate (10 mg/ml) dissolved in 
pyuciogien sodium chloride-phosphate buffer (pH 7.0-7.5). 
ch ml of Healon® contains 10 mg of sodium hyaluronate, 8.5 
ng of sodium chloride, 0.28 mg of disodium hydrogen phosphate 
dihydrate, 0.04 mg of sodium dihydrogen phosphate hydrate and 
q.s. water for injection U.S.P. Healon® syringes are terminally 
sterilized and aseptically packaged. A sterile single-use, 27-gauge 
cannula is enclosed in the 0.4-ml, 0.55-ml, and 0.75-ml boxes. 


Refrigerated Healon® should be allowed to attain room tempera- 
ture (approximately 30 minutes) prior to use. 


For intraocular use. 
Store at 2—8°C. 
Protect from freezing. 
Protect from light. 


CAUTION 

Federal law restricts this device to sale by or on the order of a 
physician. 

MANUFACTURED BY For: Pharmacia Ophthalmics, Inc 
Pharmacia AB Pasadena, CA 91107 
Uppsala, Sweden 

Revised: January 1988 


Healon is covered b 
U.S. patent 4,141,973 ,1979 


Pharmacia 
Ophthalmics 


2650 E. Foothill Blvd 
Pasadena, CA 91107 
ROO- 473-4272 


DWills Eye Hospital 


Cornea Service 
announces 
The Seventh Biennial Cornea Conference 
A Practical Approach to Corneal and 
External Diseases 


November 4-5, 1988 


Sheraton Society Hill Hotel 
Philadelphia, PA 


Topicstoinclude: Infectious Diseases 
Degenerations & Dystrophies 
Systemic Diseases 
Keratoplasty 
Refractive Surgery 


Guest Faculty Wills Eye Hospital Faculty 

Jules L. Baum, M.D. Juan J. Arensten, M.D. 

Perry S. Binder, M.D. Elisabeth J. Cohen, M.D. 

Jay H. Krachmer, M.D. Peter R. Laibson, M.D. 
Michael A. Naidoff, M.D. 
Irving M. Raber, M.D. 


Program Chairman: Juan J. Arentsen, M.D. 


CME Credits: Further Information: 
AMA Category I (11 Hours) Wills Eye Hospital 
Department of Continuing 
Medical Education 
9th & Walnut Streets 
Philadelphia, PA 19107 
Ms. Lucia M. Manes, Conference 
Coordinator 
215-928-3378 





The Department of Ophthalmology 
University of California School of Medicine 
San Francisco, California 


presents 


OPHTHALMOLOGY IN THE YEAR 2020 
June 1-3, 1988 


St. Francis Hotel, Union Square 
San Francisco, California 


This course is intended to be one which looks to the 
future. While covering potential scientific advance- 
ments, the course will stress practical developments 
which are with us today and likely future develop- 
ments of particular interest to practicing ophthalmol- 
ogists. Areas of emphasis include cataract surgery, 
glaucoma, vitreo-retinal diseases, corneal and refrac- 
tive surgery, ophthalmic pharmacology, pediatric oph- 
thalmology, neuro-ophthalmology, and ophthalmic 
genetics. Prominent guest faculty join the faculty of 
UCSF Department of Ophthalmology to present this 
comprehensive and challenging assessment. The pro- 
gram also celebrates the dedication of the new Beck- 
man Vision Center at UCSF. 


For further information, please write or call Extended 
Program in Medical Education, Room 569-U, Univer- 
sity of California School of Medicine, San Francisco, 
California 94143-0742, (415) 476-4251. 
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DON'T 

LOSE CONTROL 
OF YOUR 
PATIENT'S IOP 


Recent Clinical Evaluation Demonstrated... 


In patients previously controlled on today’s standard 
for glaucoma therapy, betaxolol was unable to provide 
comparable IOP control. 
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DO) \MREOS GO) Ni O 
OF YOUR PATIENT S IOP 


In a multicenter study, recent clinical evaluation,'* of 353 patients with a history of 
satisfactory IOP control and tolerability while on TIMOPTIC’ (Timolol Maleate, MSD): 


E Confirmed the benefits of maintaining therapy with TIMOPTIC for IOP control 
m Demonstrated that TIMOPTIC surpassed Betoptic in maintaining IOP control 


In patients previously controlled on TIMOPTIC, Betoptic was unable to maintain 
comparable IOP control: 


mm Hg 


21 MEAN INTRAOCULAR PRESSURE 
Average Eye 


betaxolol 


TIMOPTIC 


week 1 week 4° week 8* week 12° 
+p <0.01 


At week 12, 97% of 149 patients on TIMOPTIC continued to be 
satisfactorily controlled. 


At weeks 4, 8, and 12, significant increases in baseline IOP (p =0.01) 
were seen in the patients treated with Betoptic. 


1Data available upon request from Merck Sharp & Dohme, Professional Services Department, West Point, PA 19486. 


2A total of 353 patients whose IOP was satisfactorily controlled with TIMOPTIC and in whom the drug was well toler- 
ated were continued on TIMOPTIC 0.5% b.i.d. during a 2-week baseline period. Patients contributing data were then 
randomly assigned in a double-masked fashion in demographically similar groups to continue to receive either 
TIMOPTIC 0.5% b.i.d. (n = 149) or Betoptic 0.5% b.i.d. (n = 146). Following a baseline measurement, patients were 
evaluated for IOP after 1, 4, 8, and 12 weeks of therapy. In the average-eye approach, values from the right and left 
eye were averaged at each time point to obtain the values used in the analysis. In the worst-eye approach, the eye 
with the higher baseline IOP was followed throughout the course of the study. 


As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged therapy has 
been reported in some patients. However, in one long-term study in which 96 patients have been followed for at 
least 3 years, no significant difference in mean IOP has been observed after initial stabilization. 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; 
overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to any component of this product. 


AN- C O ee T aL 


NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1987 by Merck & Co., INC. 





PATIENTS EXHIBITING CHANGES IN INTRAOCULAR PRESSURE 
(FROM TREATED BASELINE) = +5 mm Hg 


Worst Eye 
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Total Number of Patients 


-p <0.01 Week 1 Week 4° Week 8+ Week 12° 


Nearly 1 out of 5 patients treated with Betoptic showed an increase in IOP => +5 mm Hg at week 12 


For the majority of patients 
with chronic open-angle 
glaucoma or elevated IOP 
who are at sufficient risk 
to require therapy 


STERILE OPHTHALMIC PE 
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Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the following page. 





TIMOPTIC 


(TIMOLOL MALEATE|MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s) 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 

In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC ts necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade. 

Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 

agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms. 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC is 


used to reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miot. and 
not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC’ (Timolol Maleate 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size. mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC. 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbances. 
left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministration should 
be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction time 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
Cally in studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats 
there was a Statistically significant (p~ 0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day) Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice. there were statistically significant (p= 0.05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg/kg/day. but not at 5 or 50 mg/kg/day. There was also a significant increase in mammary 
adenocarcinomas at the 500-mg. kg: day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg kg. but not at doses of 5 or 50 mg/kg day An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established in man. Furthermore, in adult human female subjects who 
received oral dosages up to 60 mg timolol maleate, the maximum recommended human oral dosage. there 
were no clinically meaningful changes in serum prolactin 

There was a Statistically significant increase (p~ 0 05) in the overall incidence of neoplasms in female mice 
at the 500-mg/kg/day dosage level 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg/kg) and sn vitro in a neoplastic cell transformation assay (up 
to 100 pg/mL). In Ames tests. the highest concentrations of timolol employed, 5000 or 10.000 ,.g/plate. 
were associated with statistically significant elevations (p= 0.05) of revertants observed with tester strain 
TA100 (in seven replicate assays) but not in the remaining three strains. In the assays with tester strain 
TA100. no consistent dose response relationship was observed. nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg/kg/day (50 times the maximum recommended human ora! dose) showed no evidence of fetal malforma- 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlled 
studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 

Nursing Mothers: Because of the potential for serious adverse reactions from timolo! in nursing infants. a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well-controlled 
studies 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension, syncope, heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression. 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease), respiratory failure, dyspnea, nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis. 

Causal Relationship Unknown: The following adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, dry mouth; Nervous 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arterial insufficiency, Rayn- 
aud’s phenomenon, vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hematologic: 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, 
increased pigmentation, sweating, cold hands and feet; Musculoskeletal: Arthraligia, claudication; Nervous 
System/Psychiatric: Vertigo, local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration; Respiratory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus. dry eyes; Urogenital: 
Urination difficulties. Ter 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purpura; 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome has 
not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER” ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™ (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information). 

Storage: Protect from light. Store at room temperature 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg. 


M S D For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information. 
SHARP, Merck Sharp & Dohme, Division of Merck & Co , Inc., 


DOHME West Point, PA 19486. 
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KARICKHOFF 
' LASER LENS 





= 
for panretinal photocoagulation with 
or without retrobulbar anesthesia 
and for routine office examinations 
ee a. er i sph i inclined n mirror 80" for e Provides the increased magnifice on 
~ viewing the major vessel arcade area found only with mirrored fundus lenses. re 
{often unseen and not treated with many e Central viewing area plus 4 mirrors (62°, | 
fundus lenses). 67°, 76°, 80°), the fields of which overlap 
ee exactly so that a lesion can be treated 
wwe 2) Unique “depth dots.” Each mirror is iden- from the sentral area to the far periphery 
| tified at its base with 1 to 4 dots. The by simply rotating the lens. 
more dots, the more posterior the view. e Easier office examinations due to little 
Ends mirror and orientation confusion. eye movement or lens tilting. 
e Either anti-reflective glass coating for laser 
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self and your surgical supplies. Thats why 
ooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus +™ family. 

Backed by CooperVision’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 
the surgeon. 

Today your OR can be supplied with seven 
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drapes. . Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus +™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
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Aldose Reductase Inhibitor (CT-112) Eyedrops for Diabetic 
Corneal Epitheliopathy 
TOGS ee EE Ae ee VE 


Yuichi Ohashi, M.D., Mamoru Matsuda, M.D., Hisashi Hosotani, M.D., 
Yasuo Tano, M.D., Ichiro Ishimoto, M.D., Masakatsu Fukuda, M.D., 
and Reizo Manabe, M.D. 


We treated two diabetic patients with corne- 
al epithelial disorder that resisted convention- 
al medical therapy with topical CT-112 (5-[3- 
ethoxy-4-pentyloxyphenyl]-2,4-thiazolidined- 
ione), a newly synthesized aldose reductase 
inhibitor. One patient had developed recur- 
rent corneal erosion after vitrectomy and the 
other had spontaneously developed superficial 
punctate keratopathy. The corneal lesion in 
each patient responded to topical CT-112 in 
two to four weeks and was almost cleared 
within two months. A similar corneal lesion 
reccurred in both patients soon after CT-112 
was discontinued, but it disappeared again 
when the drug was resumed. 


MANY PROBLEMS involving the corneal epithe- 
lium have been reported in patients with diabe- 
tes mellitus, particularly after intraocular sur- 
gery.'’ While the development of vitreous 
surgery has enabled us to treat proliferative 
diabetic retinopathy, it has also introduced a 
new spectrum of corneal disorders. Most cor- 
neal complications are caused by superficial 
punctate keratopathy,’ recurrent corneal ero- 
sion,’ and persistent epithelial defect or trophic 
ulceration.’ These epithelial abnormalities can 
persist over weeks and are often difficult to 
treat. 

Although the pathogenetic mechanism for 
diabetic corneal epitheliopathy is unclear, it 
has been postulated that aldose reductase, the 
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first enzyme of the sorbitol pathway, might be 
involved in the pathogenesis of such abnormal- 
ities as it is in the diabetic complications of 
other tissues.** Immunohistochemical studies 
have shown that aldose reductase is present in 
the basal layer of corneal epithelium.*”’ Experi- 
mental studies have also shown that aldose 
reductase inhibitors are effective in promoting 
corneal reepithelialization in streptozotocin- 
induced diabetic" and galactosemic rats.” 

Herein we describe two patients with dia- 
betic corneal epitheliopathy who showed a 
dramatic response to treatment with topical 
CT-112 (5-[3-ethoxy-4-pentyloxypheny]l]-2,4- 
thiazolidinedione), a newly synthesized aldose 
reductase inhibitor.” 


Case Reports 





Case 1 

This 67-year-old man, with a 30-year history 
of diabetes mellitus, had proliferative diabetic 
retinopathy in both eyes. Visual acuity was 
R.E.: hand motions and L.E.: 2/200. On Dec. 
15, 1984, he underwent pars plana vitrectomy 
coupled with lensectomy in the right eye. The 
operation was uneventful, except that the sur- 
geon had to abrade the corneal epithelium 
during surgery to restore adequate visualiza- 
tion of the fundus. 

Postoperatively, the retina was reattached 
and visual acuity had improved to R.E.: 5/100. 
The patient was given 0.1% dexamethasone 
and 0.3% tobramycin four times a day. The 
corneal epithelial defect healed in three days. 
On postoperative day 7, the intraocular pres- 
sure was slightly increased to 23 mm Hg, and 
0.5% timolol maleate twice a day was added to 
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the regimen. Thereafter, the intraocular pres- 
sure remained below 20 mm Hg. Slit-lamp ex- 
amination one week after the operation showed 
that the central corneal epithelium was redun- 
dantly attached to the underlying stroma, and 
there was a moderate degree of stromal edema. 
These corneal findings remained unchanged 
for one month. 

On Jan. 20, 1985, the patient suddenly suf- 
fered severe pain in the right eye on awaken- 
ing. Slit-lamp examination disclosed a large 
epithelial erosion in the central cornea. The 
corneal epithelium around the defect margin 
was noted to be loosely attached to the under- 
lying stroma (Fig. 1, top). There was slight 
folding of Descemet’s membrane and stromal 
edema. The anterior chamber reaction was 
minimal. Intraocular pressure was normal by 
palpation. 

The patient’s right eye was patched and 
erythromycin ointment was used as a lubri- 
cant. Although the epithelial defect healed in 
four days, the regenerated epithelium was 
again found to be poorly attached to the under- 
lying stroma. Because recurrent corneal ero- 
sion resulted from the damage in the basement 
membrane caused by the intraoperative epithe- 
lial abrasion, the topical use of aldose reductase 
inhibitor was suggested. 

After obtaining informed consent, 0.5% 
CT-112 dissolved in an acetate buffer solution 
was applied to the right eye four times a day. 
CT-112 is a noncompetitive inhibitor and its 
50% inhibition concentrations for aldose reduc- 
tase are similar to those of sorbinil."* Previous 
experiments have demonstrated that topical 
instillation of CT-112 is effective in preventing 
polyol accumulation in the corneal epithelium 
and promoting reepithelialization in galacto- 
semic rats (unpublished data). 

Ten days after the initiation of topical CT-112, 
the redundancy of the corneal epithelium dis- 
appeared almost entirely (Fig. 1, middle). The 
treatment was continued for two additional 
weeks, during which time the condition of the 
right cornea remained stable. 

On Feb. 25, 1985, however, the patient again 
complained of pain in the right eye. He had 
discontinued the use of topical CT-112 one 
week previously because of mild irritation 
upon instillation. On slit-lamp examination, a 
large corneal epithelial bulla had formed at the 
site of the original epithelial defect (Fig. 1, 
bottom). The bulla developed into an epithelial 
defect the next day. The patient’s right eye was 
patched and the treatment with topical CT-112 





Fig. 1 (Ohashi and associates). Top, Case 1, right 
eye. Before topical CT-112 therapy. Note large corne- 
al erosion. Middle, Ten days after initiating topical 
CT-112. The corneal epithelium appeared firmly at- 
tached. Bottom, One week after discontinuing topi- 
cal CT-112. A large corneal epithelial bulla was 
formed at the almost same location. 
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was resumed. The epithelial defect healed 
again within four days. The defect has not 
recurred for almost two years with continuous 
use of topical CT-112. 


Case 2 

This 56-year-old man, with an 18-year history 
of adult-onset diabetes mellitus, was seen at 
the Diabetic Retinopathy Service at our institu- 
tion. In May 1985, when preproliferative dia- 
betic retinopathy developed, he noticed 
blurred vision in his left eye. Visual acuity was 
R.E.: 20/20 and L.E.: 15/20. On slit-lamp exami- 
nation, multiple punctate erosions were found 
over the surface of the left cornea. The use of 
ocular lubricants for the next six months was 
unsuccessful. 

In October 1985 the patient was referred to 
the Corneal Service because of superficial 
punctate keratopathy of unknown origin. Slit- 
lamp examination disclosed a severe superficial 
punctate keratopathy in the left eye. No abnor- 
malities were found in the left eyelid or on the 
conjunctiva. The tear meniscus was of normal 
height. The corneal sensitivity was reduced, as 
demonstrated by application of a wisp of cot- 
ton. No significant pathogens were isolated 
from the eyelid margin or from the conjunctiva. 
The cause of this particular superficial punctate 
keratopathy was not determined. Thereafter, 
he was generally treated with ocular lubricants 
and occasionally with eye patching when the 
corneal lesion was exacerbated. 

On April 22, 1986, the patient was again 
referred to the Corneal Service. Slit-lamp exam- 
ination disclosed a severe superficial punctate 
keratopathy over the entire surface of the left 
cornea (Fig. 2, top left). There were no abnor- 
malities of the eyelid or the conjunctiva. The 
tear meniscus was of normal height. Photo- 
keratoscopy demonstrated a marked irregulari- 
ty of the corneal surface (Fig. 2, top right). The 
corneal sensitivity, as measured by the Cochet- 
Bonnet esthesiometer, was reduced to 15 mm 
in the left eye. Visual acuity had deteriorated to 
20/200. 

This condition did not respond to topical 
lubricant applied four times a day for two 
weeks. We suspected persistent superficial 
punctate keratopathy, probably resulting from 
reduced corneal sensitivity. After obtaining in- 
formed consent, topical CT-112 was applied to 
the cornea four times a day, with concomitant 
use of a lubricant. Four weeks later, the superfi- 
cial punctate keratopathy was markedly re- 
duced. After another four weeks, the corneal 


epithelial changes had almost completely dis- 
appeared (Fig. 2, middle left). This improve- 
ment was clearly shown by photokeratoscopy 
(Fig. 2, middle right). Corneal sensitivity re- 
turned to normal and visual acuity improved to 
L.&. 15/20. 

Three months later, the superficial punctate 
keratopathy had cleared and treatment was 
discontinued. However, two weeks later, a 
moderate degree of superficial punctate kera- 
topathy again developed in the left cornea 
(Fig. 2, bottom left), as seen on. photoa 
keratoscopy (Fig. 2, bottom right). Visual acu- 
ity had decreased to L.E.: 20/200. Topical 
CT-112 four times a day was reinstituted and, 
over the course of four weeks, the superficial 
punctate keratopathy gradually healed. Visual 
acuity improved to 20/30. This patient has since 
remained asymptomatic with continuous use of 
CT-112. 


Discussion 


Over the past decade the corneal epithelial 
disorders seen in diabetic patients after intraoc- 
ular surgery have become a serious clinical 
problem. Previous experimental, as well as 
clinical, surveys have conclusively shown that 
the corneal epithelium in diabetics is at a great- 
er risk from undue stress as compared to that in 
normal subjects. A survey by Schultz and 
associates* showed that many diabetic patients 
spontaneously display a varied degree of su- 
perficial punctate erosions on the cornea. Simi- 
larly, our Patient 1 developed recurrent corneal 
erosion after pars plana vitrectomy, possibly 
resulting from damage to the epithelial base- 
ment membrane caused by abrasion of the 
epithelium during surgery. In Patient 2, super- 
ficial punctate keratopathy occurred without 
any stress to the cornea. It was probably caused 
by impairment of the corneal nerve, which was 
a manifestation of the diabetic neuropathy." 
Neither patient responded favorably to conven- 
tional medical therapy. 

Previous studies have suggested that aldose 
reductase may be involved in the development 
of diabetic corneal epithelial abnormalities. 
First, immunohistochemical studies have 
shown the existence of aldose reductase in the 
corneal epithelium of animals and humans.” 
Second, it has been demonstrated that corneal 
reepithelialization is significantly increased in 
diabetic! and galactosemic rats” treated with 
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an aldose reductase inhibitor. Furthermore, 
Foulks and associates? detected increased 
amounts of sorbitol in the corneal epithelium 
from diabetic patients than that found in nor- 
mal controls. This evidence led us to consider 
the use of topical aldose reductase inhibitor in 
the management of the epithelial abnormalities 
seen in both of our patients. 

To the best of our knowledge, topical aldose 
reductase inhibitor (sorbinil) was first used by 
Cogan and associates.’ He treated one case of 
intractable corneal ulceration, which respond- 
ed dramatically to the topical sorbinil. Consis- 
tent with his result, topical aldose reductase 
inhibitor (CT-112) was found to be effective in 
treating both patients described herein. In our 
patients, the response to CT-112 occurred with- 
in a few weeks, and was immediately followed 
by resolution of the epithelial abnormalities. 
After discontinuation of topical CT-112, howev- 
er, the characteristic epithelial lesions recurred 
in both patients. The lesions resolved again 
with readministration of topical aldose reduc- 
tase inhibitor. These observations suggest that 
epithelial abnormalities in diabetic patients 
might be at least partly caused by abnormal 
activation of the sorbitol pathway. However, 
the exact mechanisms by which aldose reduc- 
tase triggers such abnormalities remain un- 
known. 

Our observations indicate that topical aldose 
reductase inhibitor (CT-112) may be useful in 
treating diabetic corneal epitheliopathy. It has 
been demonstrated, in studies using diabetic 
rats, that topical CT-112 was found to be effec- 
tive in preventing accumulation of sorbitol in 
the corneal epithelium”? and in reducing the 
morphologic abnormalities of the corneal endo- 
thelium.” Our preliminary clinical trial of topi- 
cal aldose reductase inhibitor (CT-112) has 
been successful in patients with diabetic corne- 
al epitheliopathy.” To explore the questions of 
safety, risks, and benefits, particularly on a 
long-term basis, we are currently conducting a 
randomized, controlled clinical study of 
CT-112. 
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OPHTHALMIC MINIATURE 


When I came to, 


the air I drifted in trembled around me 


to a vast distance with sighs 


—not from any great grief, but disturbed 


by countless forms drifting as I did, 


wavery albumen bodies 


each burdened with an eye. Poor spirits! 


How tentative and slack our search 


along the dun shore whose perpetual hiss 


breaks softly, and breaks again, 


on endless broken shells! Stare as we will 
with our red protein eyes, how few we discover 


that are whole—a shell here and there 


among so many—to slip into and grow blank! 


Once more all faded. 


Thomas Kinsella, “Notes From the Land of the Dead” 


POEMS 1956-1973 
Winston-Salem, North Carolina, 


Wake Forest University Press, 1979, p. 131 
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Fortified Antibiotic Ointment in Bacterial Keratitis 


Robert A. Hyndiuk, M.D., Daniel N. Skorich, M.D., Starkey D. Davis, M.D., 
Larrie D. Sarff, M.D., Kathy Divine, M.S., and Eileen Burd, M.S. 


We conducted experiments to determine the 
effectiveness of fortified antibiotic ointment 
in thé treatment of Pseudomonas keratitis in 
rabbits. We evaluated gentamicin ointment (3, 
10, 20, and 40 mg/g), gentamicin solution (3 
and 10 mg/ml), and placebo, each given every 
30 minutes. We also examined the effective- 
ness of fortified ointment given in extended 
treatment intervals. In short-term trials, 
commercial-strength gentamicin solution 
(3 mg/ml) was therapeutically superior (P < 
.001) to commercial-strength gentamicin oint- 
ment (3 mg/g) in reducing corneal bacterial 
colony counts. No significant difference in 
antimicrobial effect was noted between forti- 
fied gentamicin ointment and fortified genta- 
micin solution at 30-minute treatment inter- 
vals. Fortified gentamicin ointment reduced 
colony counts even at extended treatment in- 
tervals of up to four hours in a severe keratitis 
model. 


ANTIBIOTIC SOLUTIONS have been shown to 
be effective in the treatment of experimental 
bacterial keratitis.'® Increasing the concentra- 
tion of antibiotic solution enhances the antimi- 
crobial efficacy. Few studies, however, have 
compared the effectiveness of antibiotic oint- 
ments to solutions in the treatment of experi- 
mental bacterial keratitis. In a previous study 
using an experimental staphylococcal keratitis 
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model, commercial-strength bacitracin oint- 
ment 500 units/g and commercial-strength 
erythromycin ointment were ineffective in re- 
ducing bacterial corneal colony counts.’ In gen- 
eral, ointments may be less effective than solu- 
tions either because of theoretical binding of 
drug in the ointment vehicle”? or because of the 
low concentrations of antibiotic available in all 
presently available commercial ophthalmic an- 
tibiotic ointment preparations.’ In a question- 
naire survey, Fraunfelder and Hanna” found 
that only 37% of ophthalmologists routinely 
used ointments in the treatment of corneal 
ulcer. 

This study was designed to determine 
whether an ointment is an appropriate vehicle 
for the antibiotic therapy of bacterial keratitis, 
that is, whether antibiotics in ointments effec- 
tively reduce bacterial colony counts when 
compared to solutions. The effectiveness of 
various concentrations and frequency of ad- 
ministration of antibiotic ointment (gentami- 
cin) was evaluated in the treatment of Pseudo- 
monas keratitis in rabbits and compared to 
commercial-strength and fortified antibiotic so- 
lutions applied at frequent intervals. 


Material and Methods 


The method for producing Pseudomonas kera- 
titis has been previously described and evaluat- 
ed in detail.’ A 25-gauge needle was used to 
make a 3-mm scratch in the corneas of New 
Zealand white rabbits. The scratched eyes were 
then infected with two drops of an undiluted 
overnight broth culture of P. aeruginosa strain 
107 (previously calculated to contain approxi- 
mately 5 x 10° organisms per milliliter). Anoth- 
er group of rabbits were injected intracorneally 
with about 20 viable P. aeruginosa strain 107 ina 
volume of 20 wl, with a microsyringe and a 
30-gauge needle, producing a severe keratitis." 
Treatment was begun after 24 hours of incuba- 
tion, when all animals clinically had keratitis, 
and was continued for six and 24 hours. The 
animals were killed and a 6-mm corneal button 
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TABLE 1 
SIX- AND 24-HOUR TREATMENT OF EXPERIMENTAL PSEUDOMONAS KERATITIS 
(SCRATCH MODEL) 





COLONY COUNTS 





DOSE 
INTERVAL NO. OF (MEAN + S.D. IN LOG UNITS) 
GROUP TREATMENT STRENGTH (MIN) EYES SIX-HOUR‘* 24-HOUR' 
1 Placebo 0.15 M 30 6 6.19 + 0.39 5.16 + 0.91 
2 Gentamicin ointment 3 mg/g 30 6 3.95 + 0.82 0.35 + 0.65 
3 Gentamicin solution 3 mg/ml 30 6 1.89 + 0.76 1.05 + 0.82 





“1 vs 20r3, P < .001; 2 vs 3, P < .001. 
“1 vs 2 or 3, P < .001; 2 vs 3, P = .1. 


was trephined, rinsed with saline, and ground 
in 0.9 ml of Mueller-Hinton broth. One-tenth- 
milliliter aliquots of serial dilutions of the cor- 
nea in broth were inoculated on agar plates. 
The plates were incubated overnight and the 
numbers of colonies were counted. 

Topical therapy consisted of either two drops 
of solution or a ¥2-inch strip of ointment placed 
in the cul-de-sac. Specially formulated fortified 
gentamicin sulfate ointment (10, 20, and 
40 mg/g) was obtained. The ointment was pack- 
aged in the customary commercial-sized tube. 
All other antibiotics were obtained from our 
hospital pharmacy. 

Results were evaluated statistically by analy- 
sis of variance and the method of least signifi- 
cant differences. Numbers of bacteria in the 
cornea are presented as arithmetic means and 
standard deviations of common logarithms 
(base 10). The arithmetic mean of common 
logarithms is equivalent to the geometric mean. 
The method of calculation, which dampens the 
effect of single extreme values, is commonly 
used in the analysis of numbers of microorga- 
nisms.” 

Subculture contamination by adherent sur- 
face ointment was a potential source of error. 
To determine any possible carryover of antibi- 
otic into the subcultures, rabbit eyes were 
scratched with a 25-gauge needle and then 
treated immediately as follows: (a) Group 1 
received two drops of saline per eye, (b) Group 
2 received two drops of 40-mg/g gentamicin 
solution, and (c) Group 3 received one applica- 
tion of 40-mg/g gentamicin ointment. The ani- 
mals were killed 30 minutes after treatment. 
The corneas were removed, rinsed with saline, 


placed into grinders, ground in 0.9 ml of 
Mueller-Hinton broth into which had been 
added 0.1 ml of a 10 dilution of an overnight 
broth culture of Pseudomonas 107, and plated. 
Each grinder contained approximately 1.38 x 
10° organisms per milliliter. 


Results 


The commercial-strength gentamicin oint- 
ment and solution, each applied every 30 min- 
utes, reduced colony counts significantly com- 
pared to the control (Table 1). However, early 
in the treatment course (six-hour trial), com- 
mercial-strength gentamicin solution was su- 
perior to commercial-strength gentamicin oint- 
ment in reducing corneal bacterial colony 
counts (P < .001) when the ointment and solu- 
tion were given every 30 minutes. After 24 
hours of treatment there was no significant 
difference between the ointment- or the 
solution-treated groups. 

No significant therapeutic difference (P = 
.22) was observed between the fortified genta- 
micin solution and the fortified gentamicin 
ointments when each was given every 30 min- 
utes (Table 2). Ointments continued to reduce 
colony counts over the course of a 24-hour trial. 

In the antibiotic carryover experiments, no 
carryover of antibiotic was detected (Table 3). 

In a comparison of topical fortified gentami- 
cin ointment given in variable treatment inter- 
vals to placebo, gentamicin ointment 20 mg/g 
reduced colony counts, even when given at up 
to six-hour intervals (Table 4). 
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TABLE 2 
SIX- AND 24-HOUR TREATMENT OF EXPERIMENTAL PSEUDOMONAS KERATITIS 
(SCRATCH MODEL) 





6-HOUR 24-HOUR 

DOSE COLONY COLONY 

INTERVAL NO. OF COUNTS* NO. OF COUNTS' 
GROUP TREATMENT STRENGTH (MIN) EYES (MEAN + S.D.) EYES (MEAN = S.D.) 
1 Placebo 0.15 M 30 6 6.54 + 0.37 12 4.79 + 1.37 

2 Gentamicin solution 10 mg/ml 30 5 1.57. = 1.23 — — 

3 Gentamicin ointment 10 mg/g 30 5 2.67 + 0.73 12 0.30 + 0.55 
4 Gentamicin ointment 20 mg/g 30 6 1.38 + 1.23 12 0.22 + 0.55 
5 Gentamicin ointment 40 mg/g 30 6 1:50 £ 1.26 12 0.11 + 0.38 


“1 vs 2, 3, 4, or 5, P < .001; 2 vs 3, 4, or 5, P > 1. 
"1 vs 3, 4, or 5, P < .001. 


In the six-hour trial, the effectiveness of forti- 
fied ointment in a model of severe keratitis 
(intracorneal injection) was moderately varia- 
ble within groups, with respect to standard 
deviations (Table 5). This pattern was seen in 
both the solution- and the ointment-treated 
groups. As intrastromal injection produces se- 
vere stromal keratitis of variable depth, the 
variation in colony counts within groups prob- 
ably reflects incomplete penetration of the drug 
to all involved depths within the six-hour time 
frame. After 24 hours, colony counts were 
markedly reduced in all groups, as was varia- 
bility within groups, indicating better penetra- 
tion of the drug. 





Discussion 





Ointments, as vehicles for ocular drug deliv- 
ery, may have advantages over solutions. !®!9 





Theoretically, a drug in an ointment vehicle 
should provide increased duration of action for 
several reasons: (1) less dilution of medication 
via the tear film, (2) sustained release of medi- 
cation, and (3) prolonged ocular contact time. 
Certain lipid-soluble drugs, such as tetracy- 
cline and chloramphenicol, penetrate the cor- 
nea and aqueous humor more efficiently in an 
ointment vehicle when applied topically. How- 
ever, of major clinical concern is the bioavaila- 
bility of other drugs contained in an ointment 
vehicle.” 

Our results showed that despite potential 
theoretical disadvantages, ointments were use- 
ful vehicles for antibiotic drug delivery and 
had the potential for a significant antimicrobial 
therapeutic effect. When concentrations of the 
antibiotic in the ointment were increased, the 
fortified gentamicin ointment was as effective 
as the fortified gentamicin solution at 30- 
minute dose intervals in both the shorter-term 
and long-term therapy trials. In addition, and 
of possibly greater clinical significance, the use 
of fortified gentamicin ointment allows one to 


TABLE 3 extend the treatment interval (up to every four 

CARRYOVER OF ANTIBIOTIC OINTMENT IN BIOASSAY hours in the severe keratitis model), and still 
SUBCULTURES achieve significant microbial killing. 

Factors affecting drug release in ointment 

| COLONY COUNTS* have been reviewed by Riegelman.® As the 

eet: NO: OF EVES (MEAN + 8.0.) solubility of most drugs in common ointments 

1 Saline 9 4.75 + 0.09 is low, the drug is present as microcrystals 

2 Gentamicin 8 4.66 + 0.28 dispersed throughout the ointment. Only those 

solution crystals present at the tear-ointment interface 

40 mg/ml are potentially available for tear solubilization, 

3 Gentamicin 8 4.71 + 0.91 with the rest pharmacologically bound and not 

ointment bioavailable. Since drugs must be in solution to 

40 mg/g be absorbed, it follows that whatever factors 


*4 vs 2 or 3; P = .36; 2 VS 3, P = 59. 


affect the dynamics of the tear-ointment inter- 
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TABLE 4 
SIX-HOUR TREATMENT OF EXPERIMENTAL PSEUDOMONAS KERATITIS 
(SCRATCH MODEL) 








COLONY 
DOSE NO. OF COUNTS* 
GROUP TREATMENT STRENGTH INTERVAL EYES (MEAN + S.D.) 
1 Placebo 0.15 M 30 min 6 5.62 + 1.00 
2 Gentamicin solution 10 mg/ml 30 min 6 2.03 + 0.65 
3 Gentamicin ointment 20 mg/g 30 min 5 1.97 + 1.27 
4 Gentamicin ointment 20 mg/g Every 1 hour 5 2.05 + 0.31 
5 Gentamicin ointment 20 mg/g Every 2 hours 6 2.08 + 1.88 
6 Gentamicin ointment 20 mg/g Every 6 hours 6 3.65 + 2.26 





*1 vs 2, 3, 4, or 5, P < .002; 1 vs 6, P = .1; 2 vs 3, 4, or 5, P = .93; 2 vs 6, P = .12;3 vs 4 or 5, P= .90; 3 vs 6, P = .17; 4 vs 5, P = .96; 4 


vs 6, P = .15; 5 vs 6, P = .22. 


face will also influence the amount of clinically 
available drug. 

Most modern ophthalmic ointments consist 
of a mixture of white petrolatum and mineral 
oil, with or without lanolin. The vehicle is 
formulated to melt at body temperature, yet 
remain semisolid at room temperature. The 
importance of the vehicle in the ocular penetra- 
tion of a drug cannot be underestimated.*'*™ 
The factors affecting the drug-vehicle-tear in- 
teraction are not completely understood, but 
may include concentration of the drug, solubil- 
ity of the drug, characteristics of individual 
vehicles, tear film factors, presence of eyelid 


disease, presence of systemic disease, and in- 
teractions between simultaneously applied 
drugs. 

The mechanism for the improved effective- 
ness of the fortified ointment, as compared to 
commercial-strength ointment, is probably re- 
lated to the increased concentration of antibiot- 
ic in the ointment. If the drug is present as 
microcrystals dispersed throughout the oint- 
ment vehicle, it seems logical that increasing 
the concentration of the drug would increase 
the number of microcrystals available for solu- 
bilization within the tears and, therefore, im- 
prove the ointment’s effectiveness. The mecha- 


TABLE 5 
SIX- AND 24-HOUR TREATMENT OF SEVERE EXPERIMENTAL PSEUDOMONAS KERATITIS 
(INTRASTROMAL INJECTION MODEL) 


a a e 


6-HOUR 24-HOUR 
COLONY COLONY 
DOSE NO. COUNTS* NO. COUNTS! 
GROUP TREATMENT STRENGTH INTERVAL OF EYES _ (MEAN + S.D.) OF EYES (MEAN + S.D.) 
1 Placebo 0.15 M 30 min 6 7.17 + 0.20 6 6.78 + 0.27 
2 Gentamicin solution 10 mg/ml 30 min 6 3.17 + 2.95 6 2.01 + 0.57 
3 Gentamicin ointment 20 mg/g 30 min 6 5.48 + 2.21 6 1.55 + 0.30 
4 Gentamicin ointment 20 mg/g Every 1 6 4.09 + 2.46 6 1.73 £0.20 
hour 
S Gentamicin ointment 20 mg/g Every 2 5 3.70 + 1.88 6 2.10 + 0.40 
hours 
6 Gentamicin ointment 20 mg/g Every 4 — — 5 2.12 + 0.18 
hours 
7 Gentamicin ointment 20 mg/g Every 6 6 6.07 + 1.56 5 — 
hours 


ŘS 


=a vs 2, 4, or 5, P < .01; 1 vs 3 or 7, P = .09; 2 vs 3, 4, 5, or 7, P = .06; 3 vs 4, 5, or 7, P = .19;4 vs 50r 7, P= .13; 5 vs 7, P = 05. 
t1 vs 2,3, 4, 5, or 6, P < .001; 2 vs 3, 4, 5, or 6, P= .11; 3 vs 4, P = .31; 3 vs 5 or 6, P < .03; 4 vs 5, P = .11;4 vs 6, P = .03; 5 vs 6, 


P = .93. 
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nism for its prolonged action is likely related to 
the repository effect of the ointment and the 
medication contained within. 

Certain antibiotics in ointment vehicle have 
the potential for significant therapeutic effect. 
In short-term trials, commercial-strength gen- 
tamicin ointment was not as effective as 
commercial-strength gentamicin solution in 
reducing numbers of bacteria. This finding sug- 
gests that when compared to commercial- 
strength ointment, commercial-strength solu- 
tion provides enhanced effect early in the course 
of treatment when the growth rate of the organ- 
ism is maximal and penetration/bioavailability 
of the drug is critical. Fortified gentamicin oint- 
ment was as effective as fortified gentamicin 
solution when each was given every 30 min- 
utes, and the fortified ointment continued to 
demonstrate a therapeutic effect at extended 
treatment intervals. 

These findings may have significant clinical 
ramifications. The traditional treatment of bac- 
terial keratitis includes the use of fortified topi- 
cal antibiotic solutions given at frequent (30- 
minute) intervals. Frequency of administration 
is tapered with respect to clinical response, but 
it is unusual, at least in our experience, to 
lengthen the solution treatment interval for at 
least the first 48 hours in severe infectious 
bacterial keratitis. This frequency of adminis- 
tration is not without bothersome side effects, 
such as corneal and conjunctival toxicity. Effec- 
tive extended treatment intervals would also 
provide for more efficient nursing care and 
enhance patient compliance. 

The data suggest that fortified ointments in 
extended dose intervals may have significant 
clinical promise in the treatment of selected 
infections, but many questions, including in- 
formation on corneal toxicity, measurable drug 
levels within the cornea and aqueous humor, 
commercial availability, and drug interactions, 
remain unanswered. 
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Use of Split-Thickness Dermal Graft in the Surgical 


Treatment of Corneal and Scleral Defects 


Joseph A. Mauriello, Jr., M.D., Philip M. Fiore, M.D., Kathryn S. Pokorny, Ph.D., 
and Donald J. Cinotti, M.D. 


We used split-thickness dermal grafts for the 
surgical treatment of corneal and scleral perfo- 
rations in two patients and obtained excellent 
results. Patient 1 had severe lye burns and 
bilateral corneal perforations and Patient 2 
had scleromalacia perforans. The dermal graft 
self-epithelializes and, thus, does not need to 
be covered by conjunctiva; is supple, without 
the bulkiness of other materials, particularly 
cartilage and periosteum; is hearty and flour- 
ishes on avascular surfaces such as cornea and 
sclera; has good tensile strength; and is 
autogenous. 


A VARIETY OF TISSUES have been used in the 
surgical treatment of corneal and scleral perfo- 
rations caused by necrotizing keratitis and scle- 
ritis.!? Autogenous mucous membrane grafts 
were first recommended in the surgical treat- 
ment of scleromalacia perforans.' Later investi- 
gators? used autogenous auricular cartilage 
and homologous sclera, both of which are often 
covered by recipient conjunctiva to prevent 
necrosis of the grafted material.’ These tissues 
are also bulky and often distort the underlying 
tissues when scarring occurs. 

Several authors®* have reported the success- 
ful use of fascia lata. However, when left ex- 
posed the fascia often breaks down and induces 
secondary scarring and distortion of host tis- 
sues. More recently, autogenous periosteum 
has been used.’ This material, as with cartilage 
and homologous sclera, usually should be cov- 
ered by conjunctiva. The periosteal graft has 
also been reported to undergo ossification.” 

We report two cases (three eyes) in which we 
used autogenous split-thickness dermal grafts. 
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One patient had bilateral severe lye burns of 
the corneas and the second patient had unilat- 
eral scleromalacia perforans. 


Case Reports 


Case 1 

A 17-year-old boy suffered severe lye burns 
to both eyes, with sparing of the eyelids. De- 
spite intensive medical therapy, including ocu- 
lar lubricants, N-acetylcysteine, and oral vita- 
min C, he developed central corneal thinning, 
with almost total opacification of the cornea, 
dense cataracts, and iritis. Topical and periocu- 
lar corticosteroids were judiciously adminis- 
tered. After four weeks of treatment, visual 
acuity was hand motions in both eyes. The 
conjunctivae were diffusely blanched. Intraoc- 
ular pressure by pneumotonography was R.E.: 
17 mm Hg and L.E.: 22 mm Hg. B-scan ultra- 
sound showed no retinal detachment. 

Because of an increasing fibrinous exudate in 
the anterior chamber, 60 mg of oral prednisone 
was instituted daily. Despite the frequent use 
of glass rods to break conjunctival adhesions, 
total bilateral symblepharon developed. The 
corneas continued to melt even with bilateral 
patching and the use of a bandage contact lens. 
It was believed that a corneal graft would not 
survive in the ischemic anterior segment. Med- 
ical treatment was continued under close ob- 
servation in the hospital. It appeared that the 
eyes might eventually require evisceration. 

Approximately seven weeks after the initial 
injury, asmall perforation developed inferiorly 
in the right eye, with uveal prolapse. Because 
of the severe ischemia and corneal melting, we 
elected to use a split-thickness dermal graft to 
cover the perforation and protect the cornea 
from further melting. 

The split-thickness dermal graft was harvest- 
ed from the thigh using a power-driven Brown 
dermatome set at a depth of 12/1,000 to 15/1,000 
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inch. The graft was harvested by first removing 
the epidermal layer in a hinged fashion. The 
width of the dermatome was then reduced by 
approximately 8 mm on each side and the 
split-thickness dermal graft was harvested. 
Once the graft was obtained, the epidermal flap 
was repositioned and sutured in place. Fenes- 
trations were cut in the flap to prevent the 
collection of fluid. This graft harvesting proce- 
dure has been previously described." 

A 360-degree peritomy was performed 
around the corneoscleral limbus. Corneal de- 
epithelialization was not necessary because of 
the extensive necrosis. The graft was sized and 
then sutured to the conjunctival peritomy 
edges, and the eye was patched. The left eye 
was treated with a two-pillar permanent tarsor- 
rhaphy. 

Postoperatively, the graft was viable in the 
right eye and changed in color from white to a 


vascularized pink over several weeks. One 
week later, the tarsorrhaphy was opened on 
the left side; the cornea was still markedly 
thinned and opaque (Fig. 1, top left). The left 
eye showed inferior corneal stromal thinning 
with impending perforation despite the tarsor- 
rhaphy. Therefore, a split-thickness dermal 
graft was used to cover the impending perfora- 
tion (Fig. 1, top right). The graft took well and 
healed with a smooth mucosal surface within 
four weeks (Fig. 1, bottom left). 

Eighteen months later, visual acuity was 
light perception in both eyes, with projection in 
the right eye (Fig. 1, bottom right). Symblepha- 
ron was present bilaterally. Mucous membrane 
reconstruction of the fornices was performed in 
the right eye, and a biopsy specimen of the 
split-thickness dermal graft was taken, which 
showed focal minimal keratinization in areas of 
exposure and lack of adenexal structures (Fig. 





Fig. 1 (Mauriello and associates). Case 1, left eye. Top left, Impending corneal perforation inferiorly because of 
corneal lye burn. Top right, Split-thickness dermal graft sutured in place one week after surgery. Bottom left, 
One month after surgery. Note smooth mucosal surface. Arrows outline original graft site. Bottom right, 
Eighteen months after surgery. 
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Fig. 2 (Mauriello and associates). Case 1. Biopsy 
specimen of split-thickness dermal graft taken 18 
months after surgery shows no keratinization or 
keratohyaline granules and lack of adenexal struc- 
tures (hematoxylin and eosin, X 160). 


2). The patient will eventually undergo Car- 
donna implantation on the right side. 


Case 2 

A 70-year-old woman with a long history of 
disabling rheumatoid arthritis developed a 
sudden decrease in vision of the left eye after a 
coughing spasm. After the episode, she noted 
fluid leaking from the left eye. She had under- 
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gone extracapsular cataract extraction with 
posterior chamber implantation in the left eye 
four years previously. At that time visual acuity 
was L.E.: 20/30. 

On our examination, visual acuity was R.E.: 
20/200 because of cataract formation and L.E.: 
counting fingers at 5 feet. The right eye was 
unremarkable except for the cataract. The left 
eye showed significant eyelid edema and con- 
junctival injection. An area of scleromalacia 
perforans was present superotemporally from 
the 11 to the 3 o'clock meridians. A small scleral 
perforation, approximately 2 x 2 mm, was 
present (Fig. 3, left). The anterior chamber was 
shallow, with the posterior chamber intraocu- 
lar lens in place. A dense membrane of lens 
remnants was present behind the posterior 
chamber intraocular lens. The pupil was mid- 
dilated and sluggishly reactive to light. Visuali- 
zation of the fundus was not possible. 

Using a Brown dermatome set at 12/1,000 
inch, a split-thickness dermal graft was taken 
from the right thigh. A 15 x 10-mm sized graft 
was used to cover the entire area of scler- 
omalacia perforans after the necrotic and in- 
flamed sclera and conjunctiva were excised. 
The dermal graft was laid onto the scleral bed 
and was sutured inferiorly to the cornea using 
10-0 nylon sutures and superiorly to the con- 
junctival edges using 8-0 polyglactin. 

Over the next several weeks, the ocular pain 
subsided and the anterior chamber reformed. 
Visual acuity was stable at counting fingers 
because of a dense membrane of lens capsular 
remnants. The split-thickness dermal graft was 
viable and showed no sign of infection (Fig. 3, 





Fig. 3 (Mauriello and associates). Case 2. Left, Superior scleral perforations in patient with scleromalacia 
perforans (arrows). Right, Split-thickness dermal graft four weeks after surgery. 
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right). The findings were unchanged six 
months after surgery. 





Discussion 





We advocate the use of dermal grafts, which 
we believe may be superior to similarly used 
tissues (autogenous fascia lata, periosteum, 
cartilage, and homologous sclera), in the repair 
of perforations caused by necrotizing scleritis 
and keratitis. The split-thickness dermal graft 
has characteristics that make it suitable for use 
as a scleral or corneal patch graft. First, the 
dermal graft is of sufficient thickness to forma 
good seal when covering perforations. Second, 
the dermal tissue undergoes self-epithelial- 
ization and does not necrose when left ex- 
posed. Substitute materials, such as autoge- 
nous fascia lata, periosteum, or cartilage, when 
not covered by conjunctiva may necrose. Self- 
epithelialization is a distinct advantage of der- 
mal grafts since, in some patients, conjunctiva 
is not always available and cannot be mobilized 
(as in Patient 1). Epithelialization of the graft 
occurs not only from the host tissues but also 
from the epithelium of the skin appendages of 
the dermal graft and, importantly, a nonkera- 
tinizing epithelium is produced. "i 

Third, the dermal graft is supple and does 
not form a bulky irregular surface as does 
buried cartilage or periosteum. Fourth, the 
graft is hearty and survives on avascular sur- 
faces such as bone after exenteration." Fifth, 
the graft has excellent tensile strength. Finally, 
dermal grafts are autogenous, and thus are not 
antigenic. 

In our Patient 1, who had severe corneal lye 
burns, the dermal graft was also used as a 
substitute for mucous membrane. In this case, 
symblepharon formed after surgery. However, 


a recent case report demonstrated the success- 
ful use of the dermal graft in reconstructing the 
socket.” 
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Long-Term Corneal Endothelial Changes After Intraocular 


Lens Implantation 





Mamoru Matsuda, M.D., Kensaku Miyake, M.D., and Masamaru Inaba, M.D. 


We studied the morphologic characteristics 
of the corneal endothelium in a series of pa- 
tients who had undergone phacoemulsifica- 
tion with intraocular lens implantation per- 
formed by one surgeon. Specular microscopy 
and computer-assisted morphometry were per- 
formed preoperatively and three years after 
surgery. Nineteen eyes that received posterior 
chamber lenses with intracapsular fixation had 
a mean endothelial cell loss of 18.1%, without 
any significant change in cell size (polymege- 
thism) or shape variability (pleomorphism). 
Implantation of anterior chamber lenses with 
the posterior capsule left intact (18 eyes) 
caused a similar degree of cell loss (23.5%) but 
caused marked polymegethism and pleomor- 
phism of the cells. Endothelial cell loss 
(28.5%) and morphologic changes were great- 
est in five eyes that received anterior chamber 
lenses because of a rupture of the posterior 
capsule. 


ALTHOUGH POSTERIOR CHAMBER lens implan- 
tation has become the most common method 
for correction of aphakia, a number of surgeons 
continue to use anterior chamber lenses.' The 
long-term effects of these intraocular lenses on 
the corneal endothelium are of great concern 
because of the corneal edema caused by contin- 
uing endothelial cell loss after the insertion of 
some of the early models of intraocular lens- 
es.25 

Several authors have reported that endotheli- 
al cell density in the central cornea stabilizes 
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within three months after intracapsular or ex- 
tracapsular lens extraction alone.** Conversely, 
there are conflicting reports of stabilization of 
endothelial cell density, or of continuing cell 
loss after anterior or posterior chamber lens 
implantation even if the postoperative course is 
uncomplicated.^® The discrepancies in these 
reports may be the result of differences in the 
age of patients, method of cataract removal, 
type of lens implants used, and location of 
intraocular implant. 

Recent studies have demonstrated that quan- 
titative measurements of cellular structure 
(polymegethism and pleomorphism) are more 
sensitive indications of endothelial damage 
and function than changes in cell density.'!"® 
Matsuda, Suda, and Manabe” and Schultz and 
associates found that while endothelial cell 
density decreased rapidly and cellular struc- 
ture was altered in the first month after a 
simple cataract extraction, the rate of cell loss 
decreased between three and six months post- 
operatively as the cellular pattern returned to 
normal. Similar endothelial changes have been 
noted in patients undergoing posterior cham- 
ber lens implantation." Glasser and associ- 
ates,” however, reported the persistence of 
endothelial morphologic abnormalities more 
than one year after anterior chamber lens im- 
plantation. 

In the preceding studies, anterior chamber 
lenses were often implanted after intracapsular 
lens extraction, while posterior chamber lenses 
were inserted after extracapsular cataract ex- 
traction or phacoemulsification. Therefore, two 
major variables exist for the eyes with these 
intraocular lenses: the location of the lens loops 
and the postoperative condition of the posteri- 
or capsule. These variables make comparison of 
the published data difficult. Consequently, this 
randomized controlled study was undertaken 
to evaluate the morphologic characteristics of 
the corneal endothelium in two different 
groups of patients who underwent phaco- 
emulsification with insertion of either posterior 
or anterior chamber lenses, with the posterior 
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capsule left intact. An additional group who 
received anterior chamber lenses because of an 
intraoperative break in the posterior capsule 
was also studied in a nonrandomized fashion. 


Material and Methods 


We assigned candidates for cataract surgery 
by random number selection to undergo either 
posterior (Group 1) or anterior (Group 2) cham- 
ber lens implantation after pupillary plane 
phacoemulsification,” with the posterior cap- 
sule left intact. The phacoemulsification was 
chosen because the degree of surgical trauma 
can be controlled and has yielded good results. 
Group 1 consisted of 19 eyes from 18 patients, 
all of whom received original (Iolab style 105 B) 
or modified J-loop lenses (lolab style 103 N), 
with the lens loop placed in the capsular bag. 
Group 2 comprised 18 eyes from 18 patients. 
Seventeen eyes received semiflexible closed- 
loop anterior chamber lenses with four-point 
fixation (Intermedics model 24) and one re- 
ceived a flexible open-loop lens (American 
Medical Optics model AC-41). We also studied 
five eyes from five patients who underwent 
anterior chamber lens implantation because in- 
advertent rupture of the posterior capsule pre- 
vented the insertion of posterior chamber lens- 
es (Group 3). In this group, four semiflexible 
closed-loop (Intermedics model 24) and one 
flexible open-loop (American Medical Optics 
model AC-41) lenses were implanted after ante- 
rior vitrectomy was performed with a vitreous 
cutter. 

We excluded patients who were diabetic or 
who had a history or current signs of ocular 
diseases other than cataract. Only patients 
with no surgical or postoperative complica- 
tions, except for the rupture of the posterior 
capsule in Group 3, were included in the study. 
The same inclusion and exclusion criteria were 
used for each group. 

All surgeries were performed by one of us 
(K.M.), with the same medications. The surgi- 
cal procedures used have been previously de- 
scribed.” Balanced Salt Solution (BSS) was 
used to irrigate the eye during surgery. To 
maintain mydriasis during surgery, 0.1 ml of 
1:1,000 epinephrine was added to a 500-ml 
bottle of BSS. In all cases, 1% sodium hyaluro- 
nate (Healon) was injected before lens implan- 
tation and was later aspirated from the anterior 
chamber. Postoperative medications, including 


oral and topical antibiotics and topical cortico- 
steroids, were given in the same fashion to all 
patients as previously described.” 

The endothelium of the central cornea was 
examined and photographed with a specular 
microscope a few days before and three years 
after surgery. Approximately five to ten photo- 
graphs were taken of each cornea. The photo- 
graphs with good cell boundaries were used for 
analysis. An independent examiner performed 
all tracing and digitization. A total of 100 cells 
were traced and analyzed with a computerized 
digitizer, as previously described.'"* Endothe- 
lial structure was evaluated by measuring a 
variety of factors, including cell density (cells/ 
mm’), coefficient of variation in cell size (an 
objective measure of polymegethism), and per- 
centage of hexagonal cells (an index of pleo- 
morphism). Cell loss was expressed as a per- 
centage of the preoperative cell density. 

Differences were considered statistically sig- 
nificant if parametric (two-sided Student t-test) 
and nonparametric (two-sided Wilcoxon two- 
sample test) tests yielded a P value of less than 
OS, 


Results 


There were no significant differences in age, 
sex, length of postoperative period, ultrasound 
time during phacoemulsification, or amount of 
intraocular irrigating solution used among the 
three groups of patients studied (Table 1). 


TABLE 1 
CLINICAL DATA OF PATIENTS (MEAN = S.D.) 


CLINICAL DATA GROUP 1* GROUP 2' GROUP 3f 

No. of eyes 19 18 5 
Sex 

Male 6 6 0 

Female 12 12 5 
Age (yrs) 72.4253 73.1 + 8.4 73.60: 5.6 
Postoperative period (mos) 412+3 41+2 39 +2 
Ultrasound time (min) 16+05 16204 18203 
Infusion volume (ml) 131 +26 1385 +2 143 2 24 


“Group 1: implantation of posterior chamber lenses with intra- 
capsular fixation. 

‘Group 2: implantation of anterior chamber lenses with intact 
posterior capsule. 

*Group 3: implantation of anterior chamber lenses with ruptured 
posterior capsule. 
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TABLE 2 
ENDOTHELIAL MORPHOLOGIC DATA (MEAN + S.D.) 





CELL DENSITY CELL LOSS COEFFICIENT HEXAGONAL CELLS 
GROUP (CELLS/MM?) OF VARIATION (%) 

Group 1 | | 

Preoperative 3,098 + 300 0.300 + 0.051 61.2 + 9.4 

Postoperative 2,531 + 316" 18.1+ 89 0.304 + 0.056 61.9 + 6.6 
Group 2 

Preoperative 3,141 + 263 0.313 + 0.055 62.3 + 6.1 

Postoperative 2,438 + 479* 23.5 + 12.8 0.362 + 0.085*' 57.4 + 4.8*' 
Group 3 

Preoperative 3,086 + 225 0.296 + 0.033 62.3 + 6.1 

Postoperative 2,211 + 434*' 28.5 + 12.8' 0.365 + 0.044*' 51:6 + 6.7*" 


a 


*P < .05 compared with preoperative value. 
*'P < .05 compared with Group 1. 
tP < .05 compared with Group 2. 


These groups were also comparable in terms of 
preoperative endothelial status, including cell 
density, coefficient of variation in cell size, and 
percentage of hexagonal cells (Table 2). 

As shown in Table 2, the eyes in Group 1 lost 
significantly fewer endothelial cells (mean + 
S.D., 18.1% + 8.9%) than those in Group 3 
(28.5% + 12.8%). Group 2 had a mean cell loss 
of 23.5% + 12.8%, which was not significantly 
different from the cell loss seen in Groups 1 
or 3. 

At the three-year follow-up visit, the endo- 
thelium of Group 1 showed no significant 
change in the coefficient of variation in cell size 
and percentage of hexagonal cells. Eyes in both 
Groups 2 and 3, however, had a significantly 
higher coefficient of variation and a marked 
reduction in the percentage of hexagonal cells 
when compared to their respective preopera- 
tive values. These morphologic changes were 
also significantly greater than those seen in 
Group 1. Moreover, the percentage of hexago- 
nal cells was markedly lower in Group 3 com- 
pared to Group 2, although no statistical differ- 
ence in the coefficient of variation was found 
between the two groups. 





Discussion 





During a mean follow-up period of over three 
years, we found that the eyes with posterior 
chamber lenses with intracapsular fixation 


(Group 1) had fewer changes in the corneal 
endothelium than those that received anterior 
chamber lenses with (Group 2) or without 
(Group 3) an intact posterior capsule. The en- 
dothelial changes in Group 3 were also signifi- 
cantly greater than those seen in Group 2. 

The endothelial cell loss for Group 1 com- 
pared favorably with the results of other stud- 
ies. Despite this reduction in cell count, no 
significant changes in polymegethism or pleo- 
morphism were noted three years after sur- 
gery. Matsuda, Suda, and Manabe” and 
Schultz amd associates reported that endothe- 
lial cell loss stabilizes and the cells return to a 
normal morphologic configuration within three 
months after intracapsular or extracapsular cat- 
aract extraction, with or without posterior 
chamber lens implantation. Recent reports 
have also shown that morphologic changes are 
more sensitive indicators of endothelial dam- 
age and function than changes in cell densi- 
ty." These findings suggest that endothelial 
remodeling had already taken place in Group 1 
and there may be no long-term or continuing 
damage to the corneal endothelium in this 
group. 

The major difference between Groups 1 and 2 
was the location of the lens implant used. 
There was no statistical difference in cell loss 
between the two groups. The endothelium of 
Group 2, however, was found to have marked 
polymegethism and pleomorphism postopera- 
tively as compared to that of Group 1. These 
differences suggest that the location of lens 
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loops may affect the long-term morphologic 
stability of the corneal endothelium after sur- 
gery, and that anterior chamber lenses may 
retard the endothelial remodeling that normal- 
ly occurs in eyes that received posterior cham- 
ber lenses with intracapsular fixation. The rea- 
sons for this are not clear but may be related to 
chronic irritation of the angle causing a low- 
grade or subclinical inflammation,*°** which 
may be associated with the disruption of the 
blood-aqueous barrier after surgery. Miyake 
and associates“ reported that a significant 
breakdown of the blood-aqueous barrier per- 
sists more than three years after anterior cham- 
ber lens implantation, while the barrier func- 
tion is reestablished within one year after 
surgery in eyes with posterior chamber lenses 
with intracapsular fixation. 

A recent report has demonstrated that endo- 
thelial cell loss and morphologic changes were 
no different after intracapsular than after extra- 
capsular cataract extraction,’® suggesting that 
the retention of the posterior capsule does not 
affect the endothelium in aphakic eyes without 
lens implants. In this study, however, we 
found that the endothelium of Group 3 had 
greater pleomorphism than that of Group 2 
after surgery, despite no statistically significant 
differences in cell loss or polymegethism be- 
tween the two groups. It appears, therefore, 
that the absence of the posterior capsule, which 
presumably acts as a physiologic barrier be- 
tween the anterior and posterior segments, 
may have an adverse effect on the corneal 
endothelium in eyes with anterior chamber 
lenses. A similar finding has been reported by 
Binkhorst, Loones, and Nygaard.” 

The persistent morphologic changes noted in 
Groups 2 and 3 were comparable to those re- 
ported by Glasser and associates” more than 
one year after intracapsular lens extraction 
with anterior chamber lens implantation. Be- 
cause most lens implants used in both studies 
were of the semiflexible closed-loop style, it 
remains unknown whether such endothelial 
changes are specific for these lenses or can be 
seen in other anterior chamber lenses with 
different designs. Moreover, the clinical signifi- 
cance of the observed endothelial abnormali- 
ties remains unclear. However, it has been 
suggested that polymegethism and pleomor- 
phism are indicative of low functional reserve 
of the monolayer” and may be an early sign of 
continuing cell loss." Therefore, the persis- 
tent endothelial morphologic changes noted in 
our study may at least partly explain the 


findings of recent studies that the number of 
eyes with semiflexible closed-loop anterior 
chamber lenses suffering from decreased vision 
caused by corneal edema is now increasing.” 
Further morphometric studies are needed to 
evaluate the effects that various intraocular 
lenses of different designs, materials, and fixa- 
tion sites have on the long-term corneal endo- 
thelial viability. The results can be used to 
predict early endothelial instability, which may 
be associated with subsequent irreversible cor- 
neal edema. 
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OPHTHALMIC MINIATURE 
The cornea of her left eye was scarred by measles, but no one knows that 
yet. She sees well enough to be aware of the street, and to know she hates 
and fears it. Sometimes, when the sunlight makes everything shimmer in 
front of her, she pretends she is on a different street, one she saw long ago. 


Marilyn French, Her Mother’s Daughter 
New York, Summit Books, 1987, p. 31 
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Predictors of Scleral Rupture and the Role of Vitrectomy 
in Severe Blunt Ocular Trauma 


Stephen R. Russell, M.D., Karl R. Olsen, M.D., and James C. Folk, M.D. 


We reviewed retrospectively 40 eyes that had 
received blunt trauma and had been explored 
for scleral rupture. Twenty-nine eyes had 
scleral rupture. Of these 29, ten had ruptures 
seen preoperatively. Nineteen had occult rup- 
tures. The preoperative findings predictive of 
scleral rupture were a visual acuity of light 
perception or no light perception, an intraocu- 
lar pressure of less than 10 mm Hg, hyphema, 
and chemosis. Of the 29 ruptures, 27 involved 
the superior hemisphere and 25 involved the 
anterior hemisphere of the globe. Ten of 29 
eyes (34%) with scleral rupture and eight of 11 
eyes (73%) without rupture achieved a final 
visual acuity of 5/200 or better over an average 
follow-up period of 6.7 months. Factors prog- 
nostic of ambulatory vision for eyes with rup- 
tured and intact globes included an initial 
visual acuity of 5/200 or better, absence of 
scleral rupture, and a rupture length of less 
than 11 mm in eyes with ruptures. The vitrec- 
tomized eyes also had a better result, suggest- 
ing that early pars plana vitrectomy is of bene- 
fit in selected rupture cases. 


SEVERE BLUNT TRAUMA to the eye can be 
difficult to manage. Occult ruptures are of 
greatest concern, since the failure to diagnose 
and repair them promptly may worsen an al- 
ready guarded prognosis. We performed a re- 
trospective study on 40 eyes that had received 
severe blunt trauma and were then explored for 
a possible scleral rupture. We hoped to clarify 
which initial ocular signs were important in 
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predicting the presence of a rupture. Previous 
work by Cheery'® and Riffenburgh* evaluated 
only those traumatized patients with globe 
rupture and did not include any eyes without 
ruptures that had been explored. We believed 
analysis of all explored eyes was important 
because it would alert the physician to those 
high-risk features'* warranting surgical inves- 
tigation. It would also clarify which eyes have a 
low risk of harboring a scleral rupture and, 
therefore, do not require immediate surgical 
intervention. 

Our study was also performed to confirm or 
refute previous work detailing the usual loca- 
tion of scleral rupture.’” Such information al- 
lows the clinician to direct the initial explora- 
tion to areas where an occult scleral rupture is 
most likely. The rupture could then be identi- 
fied and sutured promptly, minimizing extra- 
neous manipulations of the eye, which may 
increase the risk of additional prolapse of intra- 
ocular contents. Finally, we studied which ocu- 
lar factors? were predictive of the ultimate 
visual outcome and whether a pars plana 
vitrectomy could improve this result. 


Material and Methods 


The operative records of Bascom Palmer Eye 
Institute from Jan. 1, 1982 to Dec. 31, 1985 were 
reviewed retrospectively by one of us (S.R.R.) 
to select eyes that had received severe blunt 
trauma and were explored for a scleral rupture. 
Eyes were only included if the initial explorato- 
ry operation was performed at the Bascom 
Palmer Eye Institute. Eyes that did not undergo 
operative procedures would thus be excluded. 
All eyes had acute ruptures occurring within 24 
hours of examination at Bascom Palmer. Echog- 
raphy, when performed, was under the super- 
vision of a full-time echographer. Adequate 
standarized A-scan and contact B-scan ultra- 
sonography was not available before 1982, 
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thereby limiting expanded retrospective re- 
view. Eyes were excluded if they had a corneal 
rupture or any condition associated with weak- 
ened sclera such as severe myopia, congenital 
glaucoma, scleritis, or prior ocular surgery. 
Eyes were also excluded if they were explored 
for presumed penetrating trauma or if the pa- 
tient had been injured during a motor vehicle 
accident and was known to have glass on his 
face or in the conjunctival fornices. All 40 eyes 
that met these criteria were included in the 
study. 

Two 3-year-old patients were too young to 
read the Snellen chart. Both had central, 
steady, and maintained fixation and were in- 
cluded in the study. Statistical analysis was 
performed using the chi-square test or Fisher's 
exact test, as appropriate. Prior approval for 
this study was obtained from the University of 
Miami Medical Sciences subcommittee for the 
protection of human subjects. 





Results 





In ten of the 40 eyes, the scleral rupture could 
be seen on initial examination. Although a 
rupture was suspected in the remaining 30 
eyes, no rupture was seen on the preoperative 
examination. Surgical exploration disclosed 
ruptures in 19 of these eyes. These three 
groups of eyes, those with visible evidence of 
rupture, occult rupture, and no rupture, were 
analyzed separately unless otherwise noted. 


Factors predictive of a scleral rupture—Eyes 
with scleral ruptures had a worse visual acuity 
on initial examination than eyes without rup- 
tures (Tables 1, 2, and 3; P < .003). Sixteen of 19 
eyes that had an occult rupture (Table 1) and 
eight of ten eyes that had a rupture seen on the 
initial examination (Table 2) had an initial visu- 
al acuity of only light perception or no light 
perception. Conversely, seven of the 11 eyes 
without ruptures (Table 3) had ambulatory 
(5/200 or better) initial visual acuity. Only three 
of 11 nonruptured eyes had an initial visual 
acuity of light perception or no light percep- 
tion. 

Eyes with ruptures also had a lower intraocu- 
lar pressure on the initial examination (P < 
.02). In eyes with an occult scleral rupture 
found on exploration, ten of 17 eyes in which 
the pressure was measured had an intraocular 
pressure of 0 mm Hg and only five of 17 had an 
intraocular pressure of 10 mm Hg or more. The 
intraocular pressure was measured in six of ten 
eyes in which a rupture could be seen on the 
initial examination and five of six had a pres- 
sure of 0 mm Hg. In eyes without scleral rup- 
tures, however, eight of nine in which the 
pressure was measured had values of 10 mm 
Hg or more, with the remaining eye having an 
intraocular pressure of 2 mm Hg. 

Eyes with ruptures also more often had 
hyphemas (P < .02). The presence or absence of 
hyphema was noted in 18 of 19 eyes with an 
occult scleral rupture and nine of ten eyes with 
a rupture seen on the initial examination. Fif- 
teen of 18 and eight of nine of these ruptured 


TABLE 1 
EYES WITH RUPTURE NOTED PREOPERATIVELY* 
(N = 10) 
L aaalllt 
INITIAL INTRAOCULAR RUPTURE FINAL 
PATIENT VISUAL PRESSURE SIZE VISUAL FOLLOW-UP 
NO. ACUITY' CHEMOSIS (MM HG) HYPHEMA (MM) VITRECTOMY — ACUITY (mos) ENUCLEATION 
1 20/100 Yes 10 Yes 4 No 20/20 9 No 
2 5/200 No NR No 10 No 20/30 i No 
3 LP Yes 0 Yes 15 No CF 1 No 
4 LP Yes 0 Yes 15 No CF 3 No 
5 LP Yes 0 Yes 20 No LP 9 No 
6 LP Yes 0 Yes 25 No LP 10 No 
7 NLP Yes NR Yes 12 No LP 2 No 
8 LP Yes NR NR 18 No NLP 3 Yes 
9 NLP Yes 0 Yes NR No NLP 1 Yes 
10 NLP Yes NR Yes 29 No NLP 3 Yes 


*NR, not recorded. 
‘CF, counting fingers at less than 5 feet; LP, light perception; NLP, no light perception. 
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TABLE 2 
EYES WITH OCCULT RUPTURES* 
(N = 19) 
i 
INITIAL INTRAOCULAR RUPTURE FINAL 
PATIENT VISUAL PRESSURE SIZE VISUAL 

NO. ACUITY' CHEMOSIS (MM He) HYPHEMA (MM) VITRECTOMY ACUITY' FOLLOW-UP ENUCLEATION 

1 LP No 28 Yes 7 Yes 20/30 3 yrs No 

2 LP Yes 9 Yes 30 Yes 20/50 10 mos No 

3 LP Yes 0 Yes 18 Yes 20/50 20 mos No 

$ LP Yes 0 Yes 35 Yes 20/80 10 mos No 

5 LP Yes 0 Yes 18 Yes 20/200 8 mos No 

6 LP Yes 14 Yes 5 Yes 5/200 2 yrs No 

7 LP Yes 0 Yes 17 Yes HM 7 mos No 

8 LP Yes 0 Yes 17 Yes HM 1 mo No 

9 NLP Yes NR Yes 20 Yes NLP 1 mo Yes 
10 CSM No 16 Yes 4 No 20/20 7 mos No 
11 CF No 0 No 3 No 20/200 4 mos No 
12 HM Yes 9 No 16 No CF 2 mos No 
13 LP Yes 21 Yes 4 No CF 2 yrs No 
14 LP No 17 Yes 15 No LP 1 mo No 
15 LP Yes 0 No 29 No LP 8 mos No 
16 LP Yes NR Yes 20 No NLP 2 mos Yes 
17 LP Yes 0 Yes 12 No NLP 6 mos Yes 
18 NLP Yes 0 NR 35 No NLP 8 mos Yes 
19 NLP No 0 Yes 16 No NLP 1 mo No 


*NR, not recorded. 
‘CF, counting fingers at less than 5 feet; HM, hand motions; LP, light perception; NLP, no light perception; CSM, central, steady, 
maintained. 


eyes had hyphemas. Only four of 11 nonrup- Fourteen of 19 eyes with occult ruptures had 

tured eyes had hyphemas. The presence of a chemosis. Nine of ten eyes that had visible 

hemorrhagic chemosis was also slightly in- ruptures initially also had chemosis. Only five 

creased in eyes with scleral ruptures (P < .03). of 11 eyes without ruptures had chemosis. 
TABLE 3 


EYES WITH NO RUPTURE FOUND* 
(N = 11) 


a EEE EINE 


INTRAOCULAR FOLLOW- 
PATIENT INITIAL VISUAL PRESSURE RUPTURE SIZE FINAL VISUAL UP 
NO. ACUITY! CHEMOSIS (MM HG) HYPHEMA (MM) VITRECTOMY ACUITY' (mos) 
1 20/30 No 12 No No No 20/20 2 
2 20/30 No 26 No No No 20/20 2 
3 20/50 No 14 No No No 20/20 5 
4 20/80 No 16 No No No 20/20 7 
5 LP No NR No No No 20/20 3 
6 CSM Yes NR No No No 20/50 1 
7 LP Yes 47 Yes No Yes 20/50 3 
8 20/200 Yes 12 Yes No No 20/200 8 
9 HM Yes 12 Yes No No HM 2 
10 LP No 2 Yes No Yes HM 7 
11 5/200 Yes 15 No No No LP 9 


n aaa 


*NR, not recorded. 
tCSM, central, steady, maintained; HM, hand motions; LP, light perception. 
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Other factors that did not appear to be pre- 
dictive of the presence of a scleral rupture 
included anterior chamber depth, eyelid edema 
or ecchymosis, eyelid laceration, abnormal 
ductions, corneal folds, retinal detachments, or 
vitreous hemorrhage. 

Seventeen patients underwent preexplora- 
tion ultrasound. A rupture was diagnosed by 
ultrasound in three of 13 patients who did 
indeed have ruptures and in one of four pa- 
tients who did not have a rupture. 

Location and size of ruptures—In the 29 
patients who had a scleral rupture, the defect 
was anterior to the equator in 12 eyes (41%), 
spanning the equator in 13 eyes (45%), and 
posterior in four eyes (14%). The direction of 
the rupture was noted in 25 eyes. Seven of 
these 25 had a radially oriented rupture (per- 
pendicular to the corneoscleral limbus). Nine 
eyes had a circumferentially oriented rupture 
(parallel to the corneoscleral limbus). The nine 
other ruptures were oriented both radially and 
circumferentially. The location of the rupture 
was noted in 22 eyes. The rupture occurred 
superiorly in 18 of these 22 eyes (Figure). All 
eyes had only one rupture. 

Outcome—Eyes without scleral ruptures had 
a significantly better final visual acuity than 
eyes with ruptures (P < .01, Mann Whitney 
rank test). Eight of 11 eyes without ruptures 
had a final visual acuity of ambulatory vision 
(5/200 or better). Only eight of 19 eyes with 
occult scleral ruptures and two of ten eyes with 


(5) 
SUPEROTEMPORAL | SUPERONASAL 


(2) 
INFERONASAL 





INFEROTEMPORAL 


2 2 


Figure (Russell, Olsen, and Folk). Location of 
scleral ruptures. The number in each quadrant indi- 
cates the frequency of respective single quadrant 
ruptures. Numbers between quadrants (in parenthe- 
ses) represent rupture involvement of both adjacent 
quadrants. No rupture involved more than two 
quadrants. The optic nerve was the posterior land- 
mark used in dividing the quadrants. 


ruptures seen initially had a final visual acuity 
of 5/200 or better. In the eyes with ruptures, the 
final visual acuity correlated inversely to the 
length of the rupture. Six of seven eyes with 
ruptures less than 11 mm achieved a visual 
acuity of 5/200 or better, whereas only five of 22 
eyes with ruptures larger than 12 mm achieved 
this same visual acuity (P < .012). 

None of the eyes that had a scleral rupture 
seen initially underwent pars plana vitrectomy. 
Two of the 11 unruptured eyes did have a 
vitrectomy and one of these did well, with a 
final visual acuity of 20/50. The most useful 
comparison, however, involves the 19 eyes that 
had an occult scleral rupture. Three of these 19 
eyes had an initial visual acuity of no light 
perception. Of the remaining 16 eyes, eight 
underwent pars plana vitrectomy. Final visual 
acuity in the vitrectomized group (Patients 1 
through 8) compared favorably to that in the 
group that did not undergo vitrectomy (Pa- 
tients 10 through 17) (Table 2). On balance, the 
vitrectomized eyes had a slightly worse initial 
visual acuity, more often had hyphema, and 
tended to have a slightly larger rupture size. 
Only two of eight eyes that did not undergo 
vitrectomy had a final ambulatory visual acu- 
ity, whereas six of eight eyes that did undergo 
vitrectomy achieved ambulatory or better vi- 
sion. 


Discussion 





Important predictors for the presence of a 
scleral rupture on the initial examination in- 
cluded initial visual acuity and intraocular 
pressure. All but four of 30 eyes with ruptures 
had a visual acuity of light perception or no 
light perception. Conversely, only three of 11 
eyes without ruptures had a visual acuity that 
was this poor, and seven of 11 had ambulatory 
or better vision. All but one eye without rup- 
ture had an initial intraocular pressure of 
10 mm Hg or above,, whereas only five of 17 
eyes with occult ruptures and one of six, with 
visible ruptures had pressures this high. Addi-. 
tionally, an intraocular pressure of 0 mm H 
was recorded in ten of 17 eyes with occu 
ruptures and five of six eyes with visible ru 
tures. Eyes with ruptures more often show 
hemorrhagic chemosis and hyphemas. . 

Although there was no single factor from this 
study that was absolutely predictive of scleral 
rupture, our information is useful in guiding a 
clinician to explore or observe a traumatized 
eye. All eyes with intraocular pressures of less 
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than 10 mm Hg should be explored because 
nearly all of them will have a scleral rupture. 
However, about one quarter of eyes with rup- 
tures will have an intraocular pressure of 
10 mm Hg or more. The initial visual acuity is 
also a helpful indicator because only two of 29 
ruptured eyes had an initial visual acuity of 
5/200 or better. In both of these eyes, the 
rupture could be seen clinically. Therefore, if 
an eye has a visual acuity that can be measured 
on the Snellen chart and an intraocular pres- 
sure of 10 mm Hg or greater, the risk of surgical 
exploration may outweigh the benefits and the 
eye can be observed clinically. In these eyes the 
chance of a scleral rupture is minimal. 

Scleral ruptures were diagnosed by preoper- 
ative ultrasound in three of 13 patients (23%) 
who had ruptures. These disappointing results 
are probably a result of the difficult examina- 
tion when performed through markedly swol- 
len eyelids and the anterior location of many 
ruptures. Recently, an echographic sign has 
been described® as diagnostic for scleral rup- 
ture that may improve examination sensitivity 
and specificity. 

If no rupture is seen on the preoperative 
examination, the surgeon should first explore 
the superotemporal quadrant followed by the 
superonasal quadrant and then either of the 
inferior quadrants. None of the eyes that re- 
ceived blunt trauma had more than one scleral 
rupture. Therefore, once a rupture is repaired, 
no further exploration of the sclera is neces- 
sary. 

As expected, eyes with ruptures had a poorer 
outcome than eyes without ruptures. Eyes with 
larger ruptures also did more poorly than eyes 
with smaller ruptures. Eyes that underwent 
pars plana vitrectomy did much better than 
eyes that did not undergo vitrectomy, suggest- 
ing that vitrectomy improves outcome. Criti- 
cisms of the apparent advantages of pars plana 
vitrectomy could include biases of retrospec- 
tive data collection such as failure to detect 
hemorrhagic retinal or choroidal detachment or 
concomitant macular or optic nerve damage. 
Certainly these other factors would worsen the 
visual prognosis and may have influenced the 
treating ophthalmologist not to perform a vit- 
rectomy. A careful review of the records, how- 
ever, did not show any such bias. As men- 
tioned previously, the vitrectomized eyes 
appeared to have had worse preoperative visu- 
al acuities and larger ruptures. A second criti- 
cism is the limited follow-up time. Follow-up 
was particularly short for those eyes that did 


not receive vitrectomy. However, two of four 
eyes with less than six months of follow-up 
already had a visual acuity of no light percep- 
tion and would not be expected to improve. 
Because of the limitations of a retrospective 
study on a moderate number of patients, the 
apparent beneficial effect of pars plana vitrec- 
tomy can only be considered suggestive. 

It is certainly plausible that pars plana vitrec- 
tomy should improve the visual prognosis in 
some eyes with scleral ruptures. Eyes with 
scleral penetration and intraocular blood are 
predisposed to proliferative vitreoretinopathy 
and scar proliferation and contraction, as docu- 
mented in experimental models of penetrating 
trauma.® Vitrectomy can remove the blood 
along with the proliferating elements and in- 
crease the likelihood of an improved anatomic 
and visual result.” This conclusion is supported 
by the observation that none of the nonvitrect- 
omized eyes with ruptures larger than 12 mm 
did well, whereas four of six vitrectomized eyes 
with large ruptures achieved ambulatory or 
better visual acuity. With improved instrumen- 
tation and greater surgical experience, more 
extensive pars plana vitrectomies can now be 
performed with fewer complications. There- 
fore, we believe that vitrectomy should be per- 
formed in these eyes in the early posttraumatic 
period (five to 14 days) unless strong contrain- 
dications exist. 
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Maternal Corneal Thickness During Pregnancy 





Robert N. Weinreb, M.D., Arthur Lu, M.D., and Charles Beeson, M.D. 


We measured central corneal thickness in 89 
pregnant women. It was increased 16 pm (P = 
.01) compared to the control eyes of 18 non- 
gravid and 17 postpartum women. There was 
no significant difference (P = .79) in corneal 
thickness between the nongravid and postpar- 
tum groups. When comparing subjects by 
week of gestation, there was no trend over 
time in corneal thickness (analysis by linear 
regression). Intraocular pressure was lowered 
during pregnancy, but it did not correlate with 
corneal thickness for either the pregnant or 
nonpregnant group. 


PREGNANT WOMEN Often cannot tolerate con- 
tact lens wear.'” It has been hypothesized that 
this may be related to changes in corneal sensi- 
tivity resulting from increased corneal thick- 
ness or altered tear composition.’ Millidot’ 
described five pregnant women with increased 
corneal thickness who also had decreased cor- 
neal sensation. Manchester examined 27 
women in the third trimester of pregnancy and 
again six weeks postpartum. Using an optical 
pachymeter, he demonstrated that corneal 
thickness decreased 0.2% after delivery. In this 
study, we compared the central corneal thick- 
ness throughout each trimester of pregnancy 
with corneal thickness in nonpregnant control 
subjects. 





Subjects and Methods 





Pregnant women and nonpregnant female 
control subjects seen in the Obstetrics and 
Gynecology Clinic at our institution for routine 
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examinations were enrolled in this study. The 
study was approved by the Human Subjects 
Committee and informed consent was ob- 
tained. Eighty-nine consecutive pregnant 
women and 35 nonpregnant control subjects 
were examined. The control group consisted of 
18 nongravid and 17 postpartum subjects. Post- 
partum subjects were evaluated within six 
weeks after delivery. The average age was 23 
years for the pregnant group and 27 years for 
the nonpregnant group. 

One drop of 0.5% proparacaine hydrochlor- 
ide was administered to each eye for topical 
anesthesia. While the patient was seated, three 
separate readings of central corneal thickness 
were obtained with an ultrasound pachymeter. 
The mean of the three readings was calculated 
for each eye. To avoid possible diurnal varia- 
tions of corneal thickness, readings were taken 
between 11:00 a.m. and 3:00 p.m. Intraocular 
pressure was then measured with a pneu- 
matonometer. 

Corneal thickness of pregnant and non- 
pregnant subjects was compared by unpaired 
t-tests. Corneal thickness of nongravid and 
postpartum subjects also was compared by un- 
paired t-tests. Linear regression was used to 
analyze corneal thickness of pregnant subjects 
according to weeks of gestation. The relation- 
ship between corneal thickness and intraocular 
pressure was examined with Pearson correla- 
tions. P < .05 was considered significant. 





Results 





In nongravid control eyes, corneal thickness 
was R.E.: 535.5 + 34.8 wm (mean + S.D.) and 
L.E.: 533.4 + 36.5 wm. In the postpartum 
group, corneal thickness was R.E.: 532.5 
+ 27.0 pm. and L.E.: 532.7 + 26.8 pm. The 
difference between these two groups for either 
the right or left eye was not statistically signifi- 
cant. 

In the pregnant subjects, mean corneal thick- 
ness was R.E.: 550.7 + 34.1 wm and L.E.: 550.8 
+ 34.1 um (Table 1). Differences between preg- 
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TABLE 1 
CENTRAL CORNEAL THICKNESS (MEAN + S.D.) WITH PREGNANCY 





PREGNANT SUBJECTS CONTROL SUBJECTS 
(N = 89) (N = 35) 

R.E. L.E. R.E. L.E. 
-E E O o T S E -a es S- eee 
Corneal thickness (um) 550.7 + 34.1 550.8 + 34.1 534.0 + 30.9 533.0 + 31.7 
Intraocular pressure (mm Hg) 148+ 23 146+ 2.4 161 +-2:4 16.2+ 2.5 


nnn sss 


nant and control subjects were statistically sig- 
nificant for both right and left eyes (P < .02). 
The mean corneal thickness in the right eye was 
highly correlated with corneal thickness in the 
left eye (P < .01). Corneal thickness did not 
correlate with age. 

We then divided the pregnant subjects into 
three groups based on weeks of gestation. Sub- 
jects examined during the first 13 weeks of 
gestation were included in the first trimester 
group, those between 13 and 27 weeks were in 
the second trimester group, and those after 27 
weeks were in the third trimester group. By 
linear regression, there was no trend over time 
in corneal thickness in either eye (Table 2). 
From these data, we found that corneal thick- 
ness increases by 3% (16 um) during pregnan- 
cy, independent of the stage of gestation, and 
returns to baseline levels within a few weeks 
after delivery. 

Intraocular pressure in pregnant subjects 
was lower than in control eyes (Table 1). There 
was no correlation between corneal thickness 
and intraocular pressure. 





Discussion 





Our data indicate that central corneal thick- 
ness is 3% higher in the eyes of pregnant 


TABLE 2 
CENTRAL CORNEAL THICKNESS (MEAN + S.D.) OF 
PREGNANT SUBJECTS 


m 
CORNEAL THICKNESS (pM) 


TRIMESTER R.E. L.E. 
First (n = 19) 549.3 + 35.9 551.5 + 34.9 
Second (n = 26) 546.7 + 29.5 545.3 + 28.4 
Third (n = 44) 554.0 + 36.5 554.1 + 37.4 


SSS? 


women compared with the control eyes. This 
difference is statistically significant. The in- 
crease in corneal thickness did not change dur- 
ing the gestation period and it returned to 
baseline level within a few weeks after deliv- 
ery. 

These observations support the hypothesis 
that hormonal changes during pregnancy lead 
to retention of water in the cornea, with a 
concomitant increase in corneal thickness as 
well as alteration in corneal topography. In 
response to the rapidly growing fetus and 
placenta and their increasing demands, the 
pregnant woman undergoes numerous, in- 
tense metabolic changes.‘ Increased reten- 
tion of water is a normal, physiologic alteration 
of pregnancy, which is under the influence 
of ovarian, placental, and steroid hormones. At 
term, an additional 3.0 L of water accumulates 
subsequent to an increase in maternal blood 
volume and in the size of the uterus and 
breasts.‘ The return to baseline of corneal thick- 
ness after delivery can be explained by the 
mobilization and excretion of water at this 
time. 

Although previous reports on the relation- 
ship between intraocular pressure and corneal 
thickness are contradictory, they raise the pos- 
sibility that changes in corneal thickness also 
could be related to changes in intraocular pres- 
sure. In the presence of well-functioning corne- 
al endothelium, it has been suggested that 
decreased intraocular pressure is associated 
with increased corneal thickness.‘ In our study, 
and in others,*’? intraocular pressure was re- 
duced during pregnancy. However, we found 
no correlation between corneal thickness and 
intraocular pressure. 

Changes in corneal thickness and topogra- 
phy may account for intolerance to contact lens 
wear experienced by many pregnant women.!* 
Hence, one may wish to delay fitting new 
contact lenses until several weeks postpartum, 
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when corneal thickness has returned to its 
baseline value. 
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OPHTHALMIC MINIATURE 
When I was in my twenties, I said, I had a job as an ‘expert’ on modern 
painting with a well-known firm of art auctioneers. We had sale-rooms in 
London and New York. I was one of the bright boys. People said I had a 
great career, if only I would play my cards right. One morning, I woke up 


blind. 


During the course of the day, the sight returned to the left eye, but the 
right one stayed sluggish and clouded. The eye specialist who examined 
me said there was nothing wrong organically, and diagnosed the nature of 


the trouble. 


“You’ve been looking too closely at pictures,” he said. “Why don’t you 


swap them for some long horizons?” 


I went to Africa, to the Sudan. My eyes had recovered by the time I 


reached the airport. 


Bruce Chatwin, The Songlines 
New York, Viking, 1987, p. 16 
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Enlargement of the Blind Spot Caused by Papilledema 


TS 


James J. Corbett, M.D., Daniel M. Jacobson, M.D., Richard C. Mauer, M.D., 
and H. Stanley Thompson, M.D. 


Blind spot enlargement in papilledema has 
been attributed to either mechanical disrup- 
tion of the integrity of the peripapillary per- 
cipient elements by the swollen optic disk or 
to the Stiles-Crawford effect. We investigated 
the possibility that blind spot enlargement in 
papilledema is caused, at least in part, by a 
refractive scotoma due to peripapillary hyper- 
opia. We reduced the enlarged blind spot in a 
patient with focal peripapillary hyperopia, 
without papilledema, to near normal size by 
using progressively stronger plus lenses. Sim- 
ilarly, with the addition of plus sphere, we 
reduced the size of the blind spot in five of six 
patients with papilledema, but in none of our 
normal subjects. 


Enlargement of the blind spot has been the 
visual field hallmark of papilledema since 
Knapp’s description in 1870.’ The normal blind 
spot lies in a zone between 13 and 18.5 degrees 
temporal to the point of fixation and has di- 
mensions of 5.5 degrees in horizontal width 
and 7.5 degrees in vertical height, when tested 
with the I, test object.” This is the size of the 
absolute scotoma, that is, the zone that does 
not change in size with higher stimulus intensi- 
ty. Surrounding the absolute scotoma is a nar- 
row amblyopic zone, the relative scotoma, 
whose size does depend upon the stimulus 
intensity: the dimmer or smaller the stimulus, 
the larger the relative scotoma. 
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Wilbrand and Saenger? related blind spot 
enlargement in papilledema to lateral retinal 
displacement and folds in the retina. They also 
implicated pressure on the circumpapillary ret- 
ina by the edematous tissue. Retinal displace- 
ment would account for an absolute enlarge- 
ment of the blind spot; however, it does not 
explain the larger “sloping” relative scotoma 
that is characteristic of optic disk swelling.’ 

The current explanations offered for the rela- 
tive scotoma are compression and displace- 
ment of the retinal percipient elements by the 
edematous optic nerve fibers,*” and the Stiles- 
Crawford effect. The latter phenomenon pro- 
poses that the wrinkles and folds in the peri- 
papillary retina cause light to fall obliquely on 
the photoreceptors, thus making the light a less 
effective stimulus. 

Our observations from the following case 
report and perimetric investigations in patients 
with papilledema suggest that the relative sco- 
toma associated with papilledema is predomi- 
nantly a refractive scotoma resulting from 
local, peripapillary hyperopia induced by ele- 
vation of the retinal percipient elements sur- 
rounding the swollen optic disk. 





Case Report 


At age 27 years, this man had a refractive 
error of R.E.: —2.50 +0.75 x 172 and LE.: -2.50 
+0.50 x 180. Visual acuity was 20/15 in both 
eyes. At age 34 years, eight months before 
our examination, he developed intermittent 
blurred vision in his left eye. The episodes 
lasted about 30 minutes, occurred three or four 
times daily, were not associated with any iden- 
tifiable precipitating factor, and blurred his 
vision at distance and near to the same degree. 

On examination cycloplegic refraction was 
R.E.: —1.75 +0.75 x 170 (20/15) and L.E.: +0.75 
+0.25 x 40 (20/15). His near visual acuity 
equivalent was 20/20 in each eye. Photostress 
recovery times were normal in each eye. He 
correctly identified 14 of 14 pseudoisochro- 
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matic plates in each eye. Contrast sensitivity 
and critical flicker fusion (a test of visual- 
temporal resolution) were normal in both eyes. 
He had no relative afferent pupillary defect. 
Slit-lamp examination was normal. Intraocular 
pressure was R.E.: 17 mm Hg and L.E.: 15 mm 
Hg. Ophthalmoscopy showed retinal folds and 
patchy elevation of the peripapillary retina in 
the left eye (Fig. 1). The optic disks were not 
elevated. 

Fluorescein angiography confirmed the cho- 
rioretinal folds in the left eye and did not show 
any leakage of dye in the peripapillary region 
or macula. Orbital echography disclosed mod- 
erate bilateral distention of the arachnoidal 
sheaths, axial eye lengths of 25.3 mm in the 
right eye and 23.9 mm in the left eye, and no 
orbital mass. Results of computed tomography 
of the orbits were normal. Cerebrospinal fluid 
analysis showed an opening pressure of 
210 mm H20, one erythrocyte, two leukocytes, 
a protein level of 0.41 g/l, a glucose level of 
3.4 mmol/l, and normal cytologic findings. 

Initial Goldmann visual fields, performed 
without refractive correction, showed an en- 
larged blind spot in the left eye using the I. 
target and normal-sized blind spot in the left 
eye using the Is. target (Fig. 2). The perimetrist, 
unaware of the patient’s refractive error, then 
found a normal-sized blind spot with the Iæ 





target using a +2.00 lens. The patient was 
reexamined by another perimetrist who was 
also unaware of his refractive error and of the 
previous perimetrist’s findings. She was in- 
structed only to plot the blind spot using the Ize 
target without correction, with a +1.00 lens 
and a +2.00 lens. The size of the blind spot 
became progressively smaller with increasing 
plus lenses (Fig. 3). 


Patients and Methods 


We studied the size of the blind spot in five 
patients with papilledema caused by pseudo- 
tumor cerebri and in one patient with disk 
swelling caused by posterior uveitis. All were 
tested with kinetic perimetry using their opti- 
mal refraction. The blind spot was plotted 
using the I, test object. Successive examina- 
tions of the blind spot were performed using 
additional plus sphere until the blind spot no 
longer changed in size. Patients were also test- 
ed in a reverse manner, starting with a high 
plus lens and gradually reducing the spherical 
power on successive examinations. Ten normal 
subjects also underwent similar examinations 
to measure the effect of additional plus lenses 
on the size and position of the blind spot. 





Fig. 1 (Corbett and associates). Stereophotographic pair of the posterior pole of the left eye showing retinal 
folds extending temporally from the optic disk. The optic disk is not swollen, but the peripapillary retina is 
elevated (arrows). For optimal stereoscopic viewing, either a stereoviewer or suitable convex spheres mounted 


in a trial frame can be used. 
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Fig. 2 (Corbett and associates). Goldmann visual field without refractive correction showing large relative 
scotoma around the blind spot in the left eye using the Iz target but a near normal size blind spot using the Ise 
target. When a +2.00 diopter sphere was used (not shown), the size of the blind spot using the I», target was just 


slightly larger than that shown for the Ise target. 


Results 


The blind spot in each patient with papillede- 
ma, except one, became progressively smaller 
as more plus sphere was added to the refrac- 
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Fig. 3 (Corbett and associates). Goldmann visual 
field of the left eye. The size of the relative scotoma 
surrounding the blind spot became progressively 
smaller by using progressively stronger plus sphere. 


tion. The amount of plus lens needed to shrink 
the blind spot maximally ranged from 4 to 6 
diopters; the larger the blind spot, the more 
plus lens needed. We reduced the blind spot to 
almost normal size in most patients. If more 
plus lens was added at this point, the blind 
spot began to enlarge once again. We presume 
that the focal point lay above the level of the 
retinal receptors, which formed a blur circle. 
Minus lens added to the initial refraction pre- 
dictably enlarged the blind spot. 

Not all blind spots contracted uniformly with 
addition of plus lens. In several patients with 
mild papilledema, the portion of the blind spot 
corresponding to nasal retina was all that con- 
stricted. This probably reflects differences in 
elevation of peripapillary retina as well as later- 
al folding and displacement. The superior, in- 
ferior, and nasal portions of the disk tend to 
swell early in papilledema and the temporal 
portions elevate later.‘ The commonly seen 
temporal indentation in the enlarged blind spot 
probably reflects this differential swelling. 

Although the size and shape of the blind spot 
did not change in normal subjects, in several 
subjects it was slightly nasally displaced and 
the superior pole tilted toward the macula. This 
curious finding was seen only in a few of the 
controls and may have been a prismatic effect. 
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Discussion 





The observations in our reported case dem- 
onstrate that the relative scotoma surrounding 
the blind spot can be enlarged simply on a 
refractive basis from peripapillary hyperopia 
alone, independent of elevation of the optic 
disk. The cause of this patient’s acquired hy- 
peropia with choroidal folds remains unex- 
plained. Dailey and colleagues? have also dem- 
onstrated a refractive scotoma in some of their 
patients with idiopathic acquired hyperopia 
with choroidal folds. Frisén? used the Stiles- 
Crawford effect to explain the enlarged blind 
spot in his patient with chorioretinal folds from 
papilledema. In support of our proposed mech- 
anism for blind spot enlargement in papillede- 
ma, we observed that the enlargement can be 
reduced to almost normal size by using plus 
lenses in patients with optic disk edema. 

Using kinetic perimetry, the size of the rela- 
tive scotoma surrounding the blind spot is 
dependent on several variables, including the 
size and brightness of the target, the direction 
of the target movement (centrifugal or centrip- 
etal), the speed of target movement, the pa- 
tient’s reaction time, and the perimetrist’s ac- 
curacy in judging the position on the field 
diagram corresponding to the patient’s re- 
sponse. This last element may also be affected 
by examiner expectation. Because of the many 
factors influencing the plotting of a small por- 
tion of the visual field, our findings may be 
subject to an unacceptable amount of variation. 
However, the first two variables mentioned 
above were constant and all attempts were 
made to maintain a standard speed of target 
movement. Although the patient’s and peri- 
metrist’s reaction times probably varied to 
some extent, we do not believe that this factor 
was overwhelmingly important, since our re- 
sults consistently demonstrated an inverse re- 
lationship between size of the blind spot and 
amount of plus lens used in multiple subjects 
and examiners. 

Hyperopia has been reported in patients with 
choroidal folds caused by intraconal orbital 
tumors.” Havener and McReynolds" found 
that a refractive error can produce a central 
refractive scotoma, the intensity of which de- 
pends on the degree of ametropia. This scoto- 
ma disappears with refractive correction to em- 
metropia. The classic refractive scotoma is that 
caused by ectasia of the inferior nasal fundus, 
or a tilted disk. This staphylomatous defect 


requires minus lens to correct the superior 
temporal field defect it produces.” Thus, any 
refractive error in the retina, properly tested, 
will be perceived by the patient as if there were 
a scotoma. 

In addition to lateral displacement of the 
retina by the swollen disk tissue, the Stiles- 
Crawford effect has been invoked as a possible 
cause of enlarged blind spot in papilledema. In 
the Stiles-Crawford effect, the apparent bright- 
ness of an object decreases as its incidence 
angle from the longitudinal axis of the photore- 
ceptor increases.’ If light rays striking a later- 
ally folded retina caused the relative enlarge- 
ment, then the addition of plus lens should 
have no effect on the size of the blind spot since 
refractive correction would not affect the effi- 
ciency with which the receptors detected a 
signal. 

In 1930, Reese”? suggested that in papillede- 
ma, detachment of the peripapillary retina may 
explain the excessively large blind spot. Later, 
Samuels" documented eight cases in which the 
retina had a narrow slit-like detachment ex- 
tending some distance from the disk under the 
surrounding retina. In a detailed pathologic 
study of 50 globes with papilledema, Samuels 
pointed out that “from the pictures in most 
textbooks, it would appear that the lateral dis- 
tention of the papilla merely pushes the retina 
aside.” According to his studies, however, 
“such simple pushing aside of the retina was 
far from the rule. It was, in fact, only found in 
one-third of the cases.’’"* In those cases in 
which a greatly enlarged papilla exerted an 
elevating action on the retina, a space was 
often insinuated between the retina and pig- 
ment epithelium, lifting the retina. This space 
was a proliferation of the intermediary tissue of 
Kuhnt, a collar of neuroglia normally inter- 
posed between the nonmedullated nerve fibers 
and the neuroepithelium of the retina. 

By virtue of its barrier property, this interme- 
diary tissue prevents diffusion from the pre- 
laminar region into the peripapillary retina and 
subretinal space.” Because cells in this tissue 
lack tight junctions, it is assumed to be a 
functional barrier.’ The intermediary tissue of 
Kuhnt is frequently disrupted by papilledema, 
allowing horseradish peroxidase from the optic 
nerve head to move into the peripapillary sub- 
retinal space. Furthermore, using fluorescein 
angiography, late, deep hyperfluorescence ex- 
tends into this same peripapillary region in 
experimental papilledema. With more marked 
optic disk edema, fluorescence is not only more 
intense but involves a larger area." 
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The source of the subretinal fluid is not 
known for certain; it could originate in the 
peripapillary choroid, the cerebrospinal fluid, 
or the vitreous. Tso, Shi, and McLean! showed 
a breakdown of the blood-brain barrier at the 
disk in monkeys with experimental disk 
edema. Horseradish peroxidase has been 
traced from the choriocapillaries along Bruch’s 
membrane and through the border tissue of 
Elschnig,"* thereby implicating the peripapil- 
lary choroid as the source of the fluid. How- 
ever, fluorescein injected into the cisterna 
magna in normal rhesus monkeys is also found 
in the peripapillary retina upon enucleation.” 
This suggests that cerebrospinal fluid can move 
through the barrier to the subretinal space. 
Intravitreal injection of horseradish peroxidase 
results in free diffusion through the internal 
limiting membrane into the intercellular spaces 
of the optic nerve parenchyma in normal mon- 
keys, suggesting that the vitreous may be the 
site of origin of the fluid.’ 

The long-held belief that enlargement of the 
blind spot in papilledema is a result of simple 
mechanical displacement and folding of the 
retina fails to explain our visual field observa- 
tions. In addition to mechanical factors, anoth- 
er mechanism, refractive scotoma, accounts in 
large measure for the enlarged blind spot in 
disk edema. Peripapillary subretinal fluid col- 
lection elevating the retina from the retinal 
pigment epithelium seems a sufficient reason 
for this local hyperopia. 


a= age ne ee a, a oe ee 
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Recombinant Tissue Plasminogen Activator to Lyse 


Experimentally Induced Retinal Arterial Thrombi 


o m Ř— REE 


Andrew K. Vine, M.D., Paul T. Maguire, M.D., Csaba Martonyi, 
and Marilyn C. Kincaid, M.D. 


We evaluated the efficacy of intravenously 
administered recombinant tissue plasminogen 
activator to lyse laser-induced arterial thrombi 
in the stroke-prone, spontaneously hyperten- 
sive rat model. The arterial thrombi were con- 
firmed histologically, and assessed by color 
photographs and fluorescein angiography be- 
fore and after intravenous tissue plasminogen 
activator or saline therapy. Experimental ani- 
mals received tissue plasminogen activator 
(1 mg/kg of body weight) given intravenously 
over one hour, and control animals received 
similar volumes of normal saline. Tissue plas- 
minogen activator was effective in lysing ex- 
perimental retinal arterial thrombi. 


CENTRAL RETINAL arterial occlusions typical- 
ly result in profound visual loss. Despite nu- 
merous proposed therapies, dissolution of the 
embolus or thrombus is typically unsuccessful, 
resulting in permanent visual loss. Recombi- 
nant technology has recently resulted in the 
production of a clot-specific fibrinolytic agent, 
recombinant tissue plasminogen activator 
(rt-PA), which is presently being used to lyse 
acute thrombi in coronary arteries. We studied 
the efficacy of rt-PA to lyse experimentally in- 
duced retinal arterial thrombi in the stroke- 
prone, spontaneously hypertensive rat. 


en 


Material and Methods 


EE 


Eighteen 300-g, male, stroke-prone, sponta- 
neously hypertensive rats were anesthetized 
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with a mixture of xylazine (13 mg/kg of body 
weight) and ketamine (87 mg/kg of body 
weight) given intramuscularly. Both eyes were 
dilated with one drop each of 1% tropicamide 
and 2.5% phenylephrine. The animal was then 
supported in front of the slit-lamp delivery 
system of an argon laser. A small Goldmann 
lens with hydroxylethylcellulose gel was 
placed over one eye. Using the slit-lamp bio- 
microscope, a small section of a retinal arteriole 
close to the disk was photocoagulated with the 
blue-green argon laser. The laser settings were 
50-um spot size, 0.1- to 0.2-second exposure, 
and 100 to 200 mW. Treatment of the arteriole 
with laser therapy under high magnification 
initially produced immediate constriction and 
marked slowing of the arteriole blood flow, so 
that individual red blood cells could be visual- 
ized passing through the treated segment. 
With further therapy, the treated segment typi- 
cally occluded, resulting in a stagnant column 
of dark blood distal to the occlusion. 

To maintain corneal hydration, the eyes were 
covered with absorable gelatin sponge patches 
that had been saturated with balanced salt 
solution. One hour after the vessel had been 
occluded, color photographs and a fluorescein 
angiogram (0.15 ml/kg of body weight of 2.5% 
sodium fluorescein) were done to confirm that 
the vessel remained closed. 

Experimental animals received intravenous 
rt-PA (1 mg/kg of body weight) given over one 
hour via a tail vein. A solution of rt-PA in 
normal saline was made to a concentration of 
0.122 mg/ml. Of the total rt-PA dosage (1 mg/kg 
of body weight), 21% was given as an initial 
intravenous bolus in 0.5 ml of normal saline. 
The remaining rt-PA was given in 0.15 ml of 
infusion every five minutes over one hour (12 
injections). Control animals received an intra- 
venous bolus and similar repetitive infusions of 
normal saline. 

On completion of the infusion, color photo- 
graphs and a fluorescein angiogram (0.3 ml/kg 
of body weight of 2.5% sodium fluorescein) 
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were repeated to determine the patency of the 
vessel. The higher dosage of fluorescein for the 
second angiogram was required because of 
the residual background fluorescence from the 
initial angiogram. 

In two control animals, the eyes were subse- 
quently removed for histologic examination of 
the vessel after completion of the second fluo- 
rescein angiogram. 


Results 


Histopathologic examination of retinal arteri- 
oles that had been treated with laser therapy 
confirmed the presence of a confluent intralu- 
minal thrombus, with considerable damage to 
the vessel wall and surrounding tissue (Fig. 1). 

Four eyes developed significant vitreous 
hemorrhages during laser photocoagulation 
and were excluded from the series. In one eye, 
the initial fluorescein angiogram showed the 
vessel was patent and this eye was also exclud- 
ed. Twelve rats showed complete occlusion of 
the treated arterioles on the initial fluorescein 
angiogram. Six of these rats received intrave- 





Fig. 1 (Vine and associates). Photomicrograph of 
cross section of rat retinal arteriole after treatment 
with argon photocoagulation shows occlusive lumi- 
nal thrombus, with damage to arterial wall and 
perivascular tissue. Blood in vitreous occurred dur- 
ing enucleation (hematoxylin and eosin, x 400). 


nous rt-PA and six received intravenous normal 
saline. The range of number of laser applica- 
tions was 24 to 147 (median, 44) for experimen- 
tal rats and 22 to 186 (median, 55) for control 
rats. The mean power settings for experimental 
and control arteriolar occlusion were 183 and 
180 mW, respectively. 

In the control animals, the second fluorescein 
angiogram after the intravenous infusion of 
normal saline showed complete occlusion of 
the treated vessel in all six rats (Fig. 2). In the 
experimental group, the second fluorescein an- 
giogram after the intravenous infusion of rt-PA 
showed lysis of the clot and patency of the 
arteriole in four of the six animals (Fig. 3). 
These results are statistically significant by 
Fisher’s exact test (P = .021). 


Discussion 


Effective therapy for central retinal arterial 
occlusion and its consequent massive visual 
loss is presently unavailable. Many patients are 
first seen by an ophthalmologist after irreversi- 
ble retinal damage has occurred. The maximum 
tolerance time of the retina to central retinal 
arterial occlusion-induced ischemia is un- 
known. In the monkey model, Hayreh and 
Weingeist’ showed that the retina recovered 
after 97 to 98 minutes of ischemia, but suffered 
irreparable damage after 105 minutes. A few 
clinical case reports*® suggest that the human 
retina may be able to withstand even longer 
periods of ischemia. Although short, this time 
period does allow for implementation of emer- 
gency therapy if effective therapy were avail- 
able. 

Recombinant tissue plasminogen activator 
has many advantages over previous fibrinolytic 
agents. The enzyme’s high affinity for fibrin 
and subsequent binding to plasminogen to 
form a cyclic ternary complex‘ results in a 
clot-selective fibrinolytic agent that does not 
induce generalized systemic fibrinogenolysis. 
With high doses or long infusion times, how- 
ever, rt-PA can induce a systemic fibrinolytic 
state. In these circumstances, free plasmin is 
generated because of the consumption of alpha 
2-antiplasmin, and the abundant rt-PA over- 
comes the low affinity that the activator has for 
nonfibrin-bound or circulating plasminogen. 
Studies of rt-PA efficacy in coronary thrombosis 
have shown that maximal thrombolysis occurs 
within the first hour.’ 
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Fig. 2 (Vine and associates). Control rat. Left, Arteriovenous phase of fluorescein angiogram before saline 
infusion demonstrates occluded arteriole (arrow) at site of previous laser photocoagulation. Right, Arterial 
phase of fluorescein angiogram after infusion of saline. Arterial occlusion (arrow) is unchanged. Diffuse 
background hyperfluorescence is caused by retained fluorescein from initial angiograms. 


The 67% successful thrombolysis achieved in 
our experimental retinal arterial occlusions 
compares favorably to the reported reperfusion 
rate of 70% to 75% in acute coronary artery 
thrombosis using a wide range of dosages.*' 
Failure of thrombolysis may partially reflect the 
extreme variation of plasma drug levels at mid- 
infusion, which does not appear to be a func- 
tion of dosage.’ Differences between species in 
rt-PA and possible severe laser damage to the 
arteriole in some animals may also account for 
some failures. 

The stroke-prone rat,* a substrain of the 
spontaneously hypertensive rat, is a well- 
established genetic strain of rats in which se- 
vere hypertension develops 100% of the time 
and cerebral hemorrhages develop 80% of the 
time. A severe degenerative retinal dystrophy” 
may also occur late in the first year of life in 
these rats. Although the animals showed 
marked arterial constriction, no other clinical 
signs of hypertensive retinopathy were pres- 
ent. Despite the small size of the eyes, accurate 
focal arterial photocoagulation was possible 
and subsequent reasonable fluorescein angiog- 
raphy was feasible. The number of laser burns 
required to close each arteriole was variable 


and depended on the quality of the focusing 
media. Despite rigorous attempts to maintain 
corneal hydration, corneal haze or distortion of 
the cornea by the contact lens would result in 
distortion of the laser beam and inefficient 
delivery of the laser pulse to the selected arteri- 
ole. The clarity of the ocular media during the 
actual laser therapy was the main variable that 
accounted for the wide range in number of 
laser burns required to induce a thrombus. 
Other factors may also be involved, including 
the degree of hypertension, vessel caliber, and 
the severity of the underlying vessel disease. 
The occlusive thrombus and generalized hy- 
pertensive arterial constriction simulate two 
features that are present in some clinical retinal 
arterial occlusions. Laser-induced damage to 
the arterial wall and perivascular tissue and the 
nonembolic nature of the thrombus are two 
nonphysiologic features of our model. Most 
clinical retinal arteriole occlusions are embolic 
in nature and the embolized material may not 
be amenable to lysis with rt-PA. Although the 
results are statistically significant, the number 
of involved animals is small. Our study shows 
that rt-PA can reperfuse occluded retinal arteri- 
oles, but we cannot provide any data on the 
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maintenance of perfusion beyond one hour. 
Increasing corneal haze and retained fluoresce- 
in within the retina and choroid made later 
fluorescein angiograms difficult. Further stud- 
ies are needed to address these questions. 
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Fig. 3 (Vine and associates). Experimental rat. Top 
left, Retinal photograph before tissue plasminogen 
activator infusion shows occluded arteriole (arrow), 
with distal stagnant column of blood. Top right, 
Fluorescein angiogram shows complete occlusion of 
arteriole (arrow) before infusion of tissue plasmino- 
gen activator. Bottom left, After infusion of tissue 
plasminogen activator, arterial thrombus has re- 
solved and arterial blood column is intact (arrow). 
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OPHTHALMIC MINIATURE 

I’m not trying to prove anything, by the way. I’m a scientist and I know 
what constitutes proof. But the reason I call myself by my childhood name 
is to remind myself that a scientist must also be absolutely like a child. If he 
sees a thing, he must say that he sees it, whether it was what he thought he 
was going to see or not. See first, think later, then test. But always see first. 
Otherwise you will only see what you were expecting. Most scientists 
forget that. I’ll show you something to demonstrate that later. So, the other 
reason I call myself Wonko the Sane is so that people will think I am a fool. 
That allows me to say what I see when I see it. You can’t possibly be a 

scientist if you mind people thinking that you’re a fool. 
Douglas Adams, So Long, And Thanks For All The Fish 


New York, Pocket Books, 1984, p. 165 





Unusual Central Chorioretinitis as the First Manifestation 


of Early Secondary Syphilis 


Eduardo Cunha de Souza, M.D., Alex E. Jalkh, M.D., Clement L. Trempe, M.D., 
Sergio Cunha, M.D., and Charles L. Schepens, M.D. 


Three young, otherwise healthy patients had 
a similar picture of unilateral central chorio- 
retinitis associated with severe visual loss. 
Fluorescein angiography disclosed diffuse 
leakage under the neurosensory retina in the 
posteror pole, associated with multifocal areas 
of staining along the retinal vessels. Systemic 
examination showed a positive fluorescent 
treponemal antibody absorption test and a 
sharp increase in VDRL titers, indicative of 
active secondary syphilis. The patients re- 
sponded dramatically to penicillin treatment, 
with visual recovery and resolution of the 
fundus lesions. 


ALTHOUGH THERE ARE no pathognomonic 
signs of acquired ocular syphilis, it is not un- 
common for an ophthalmologist to detect the 
disease in patients who have only ocular mani- 
festations. Treponema pallidum was at one time 
considered a frequent cause of uveal disease 
and was held responsible for some of the most 
dramatic types of intraocular inflammation. 
The most common ocular manifestations of 
syphilis are uveitis, diffuse chorioretinitis, and 
vasculitis.’ We describe herein three unusual 
cases showing a similar and peculiar type of 
central chorioretinitis as a first manifestation of 
early secondary syphilis. 


Case Reports 


Case 1 
A 28-year-old woman had a recent history of 
severe decrease in visual acuity in the right eye. 
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Her medical and family history were unremark- 
able. Best corrected visual acuity was R.E.: 
hand motions and L.E.: 20/20. Slit-lamp exami- 
nation showed 1+ cells and flare in the anterior 
chamber and anterior vitreous of the right eye. 
Ophthalmoscopy and biomicroscopy showed 
cells in the posterior vitreous and a detached 
neurosensory retina in the posterior pole asso- 
ciated with a rim of yellow subretinal exudates 
(Fig. 1, top left): Findings in the left eye were 
normal. Fluorescein angiography of the right 
eye showed early irregular hyperfluorescence 
temporal to the fovea (Fig. 1, top right), with 
leakage under the neurosensory retina in the 
posterior pole and multifocal areas of perivas- 
cular staining in the late transit stage (Fig. 1, 
bottom left). The optic disk was normal. Physi- 
cal examination was unremarkable. The labora- 
tory tests showed a positive fluorescent trepo- 
nemal antibody absorption test, a positive 
VDRL at 1:32 dilution, and a low serum comple- 
ment. 

One week later, the patient began complain- 
ing of malaise, fever, and symptoms of arthritis 
in her left wrist. Results of the VDRL were 
positive at 1:512 dilution, and the serum com- 
plement was normal. The cerebrospinal fluid 
was normal. She was treated with 2.4 million 
units of penicillin G benzathine intramuscular- 
ly as an initial dose and then 1.2 million units 
daily for eight days. Over the next several 
weeks, visual acuity in the right eye improved 
to 20/30. Three months later the anterior seg- 
ment was normal, and ophthalmoscopy dem- 
onstrated mild pigmentary changes in the mac- 
ula (Fig. 1, bottom right). 


Case 2 

A 23-year-old, sexually active, homosexual 
man complained of recent loss of vision in his 
right eye. The medical and family history were 
unremarkable. Best corrected visual acuity was 
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R.E.: hand motions and L.E.: 20/20. Slit-lamp 
examination of the right eye disclosed 1+ cells 
and flare in the anterior chamber and anterior 
vitreous. Ophthalmoscopy and biomicroscopy 
showed cells in the posterior vitreous and an 
elevated, yellow lesion under the neurosensory 
retina in the macula (Fig. 2). The left eye 
showed no abnormalities. Fluorescein angiog- 
raphy of the right eye demonstrated leakage 
under the neurosensory retinal elevation (Fig. 
3) and multifocal areas of perivascular staining 
in the posterior pole (Fig. 4). The optic disk was 
normal. Results of systemic examination were 
unremarkable except for a positive fluorescent 
treponemal antibody absorption test and a 
weakly positive VDRL (1:16). The following 
week, the VDRL became strongly positive 
(1:256). The cerebrospinal fluid was normal. 
The patient was treated with 2.4 million units 
of penicillin G benzathine intramuscularly as 
an initial dose and then 1.2 million units daily 
for eight days. Two weeks after treatment, the 
posterior fundus was normal and the visual 
acuity in the right eye had improved to 20/20. 


Case 3 

A 29-year-old man was examined because of 
blurred vision in the right eye for two days. 
Visual acuity was R.E.: counting fingers and 
L.E.: 20/20. The left eye was normal. Slit-lamp 
examination of the right eye showed 1+ cells 
and flare in the anterior chamber and anterior 
vitreous. Indirect ophthalmoscopy disclosed a 
serous elevation of the neurosensory retina in 
the macula, associated with a gray ring of 
subretinal exudation (Fig. 5). Fluorescein angi- 
ography showed leakage under the neurosen- 
sory retinal detachment associated with peri- 
vascular staining in the posterior pole. The 
optic disk was normal. | 

Results of a systemic examination were nega- 
tive except for a positive fluorescent trepo- 
nemal antibody absorption test and a positive 
VDRL at 1:32 dilution. One week later the 
VDRL was positive at 1:256 dilution. The cere- 
brospinal fluid was normal. The patient was 
treated with 2.4 million units of penicillin G 
benzathine intramuscularly as an initial dose 
and then 1.2 million units daily for eight days. 
Vision started to improve three days after initi- 
ation of therapy. Three weeks later visual acu- 
ity was 20/20 in the right eye and results of an 
ocular examination were unremarkable. 


Discussion 


Syphilis is a sexually transmitted systemic 
infection. The incubation period averages three 
weeks, and it has three clinical stages. The 
primary stage is characterized by a chancre and 
regional lymphadenopathy. The secondary 
stage shows mucocutaneous and multisystem 
involvement. Between 20% and 25% of untreat- 
ed patients show one or more relapses within 
two to four years, often manifested by ano- 
genital and oral lesions.’ If these lesions heal 
spontaneously, a latent, asymptomatic period 
follows. About 25% of the cases progress, after 
a period of five to 30 years, to the tertiary or late 
stage, with gummata, cardiovascular syphilis 
(aortitis), or neurosyphilis (tabes dorsalis and 
general paresis).*4 

The importance of syphilis as a cause of 
ocular disease has been appreciated since 
1858.° In 1931 Moore® reported that 4.6% of 
patients with secondary syphilis had uveitis, 
and up to 9.3% of patients with recurrent sec- 
ondary syphilis had uveitis. In early acquired 
syphilis, 73.3% of the cases with ocular mani- 
festations have iritis. lritis develops in about 
4% of all patients with secondary syphilis, but 
retinitis, chorioretinitis, and neuroretinitis 
have been observed rarely.!57 

The most common manifestation of acquired 
syphilis in the posterior segment of the eye is 
choroiditis or chorioretinitis, since the retina is 
almost invariably affected in association with 
the choroid. Two types of syphilitic chorioreti- 
nitis have been described: a disseminated type 
that appears typically in the late secondary 
stage of the disease, and a rarer, localized type 
that occurs later in the course of the disease. 
The disseminated type is usually bilateral, 
showing multiple gray-yellow, inflammatory, 
chorioretinal lesions associated with vitritis. 
The retina may exhibit vasculitis and edema. 
This is the commonest type of posterior uveitis 
in acquired syphilis. The localized type can 
affect the region of the disk (juxtapapillary 
choroiditis) or the macula (central choroiditis). 
It is usually bilateral with a tendency to recur, 
and it can cause permanent visual damage. 

Accurate diagnosis of syphilis is based on 
both the clinical features and the serologic test 
results. The latter tests are of two types: for 
nonspecific antibodies (VDRL), and for specific 
antitreponemal antibodies (fluorescent trepo- 
nemal antibody absorption). In primary syphi- 
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Fig. 1 (de Souza and associates). Case 1. Top left, Fundus photograph showing rim of subretinal exudates 
along edge of shallowly detached neurosensory retina in posterior pole. Top right, Early transit fluorescein 
angiogram showing irregular hyperfluorescence temporal to the fovea. Bottom left, Late transit fluorescein 
angiogram, showing marked leakage under neurosensory retina associated with perivascular staining. Bottom 
right, Fundus photograph three months after penicillin treatment, showing mild pigmentary changes in the 


macula. 


lis,* the latter becomes positive earlier than the 
VDRL. In secondary syphilis, the serologic 
tests are usually uniformly positive, 10% to 
30% of patients have pleocytosis in the cerebro- 
spinal fluid, and fewer than 1% have sympto- 
matic meningitis.** A reactive VDRL test in the 


cerebrospinal fluid is considered indicative of 
central nervous system infection.”® The latent 
stage can be detected only by abnormal sero- 
logic test results. In tertiary syphilis, the fluo- 
rescent treponemal antibody absorption test is 
usually positive, but the VDRL may be nega- 
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Fig. 2 (de Souza and associates). Case 2. Fundus 
photograph showing yellow retinal elevation in the 
macula. 


tive. The VDRL is negative in nearly one third 
of patients with primary or late syphilis.~* 
Our three patients had markedly impaired 
vision because of posterior pole involvement as 
the first manifestation of acquired syphilis. All 





Fig. 4 (de Souza and associates). Case 2. Late 
fluorescein angiogram, showing marked leakage 
under the neurosensory retina associated with peri- 
vascular staining. 





Fig. 3 (de Souza and associates). Case 2. Early 
fluorescein angiogram, showing leakage from the 
choroid under the neurosensory retina. 


three patients were young and systemically 
asymptomatic. The clinical and angiographic 
findings are suggestive of primary choroidal 
involvement, which caused a sensory retinal 
detachment and was associated with retinal 





Fig. 5 (de Souza and associates). Case 3. Fundus 
photograph showing shallow elevation of neurosen- 
sory retina associated with a gray ring of subretinal 
exudative fluid around the posterior pole. 
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vasculitis. The latter manifestation has been 
reported by several authors.* In our cases, the 
differential diagnosis included central serous 
chorioretinopathy, occult subretinal neovascu- 
larization, optic pit, and other forms of chorio- 
retinitis such as toxoplasmosis, toxocariasis, 
and tuberculosis. The diagnosis of optic pit can 
easily be ruled out because of its typical charac- 
teristics seen on biomicroscopy and fluorescein 
angiography. Occult subretinal neovascular- 
ization usually is not associated with diffuse 
subretinal leakage and perivascular staining. 
Central serous chorioretinopathy usually has 
clear subretinal fluid, shows focal areas of sub- 
retinal leakage and no perivascular staining, 
and is not associated with severe visual loss. 

Other forms of chorioretinitis, such as toxo- 
plasmosis, toxocariasis, and tuberculosis, 
could give a clinical picture similar to our cases, 
but the positive serologic results for syphilis 
ruled out these entities. 

The diagnosis of syphilis was strongly sug- 
gested by the positive fluorescent treponemal 
antibody absorption test, initially associated 
with positive low titers of VDRL. These pa- 
tients had undetected or asymptomatic pri- 
mary syphilis. Primary sites, such as the cervix 
and labia in women and the anal canal? in 
homosexual men, can be overlooked easily. In 
all three patients, the presence of a positive 
fluorescent treponemal antibody absorption 
test associated with increasing titers of VDRL 
and normal cerebrospinal fluid were indicative 
of early active secondary syphilis.24" 

The presence of soluble immune complexes 
in syphilis has been well documented,""> and 
the central chorioretinal lesions in our cases 
may have resulted from the deposition of solu- 
ble immune complexes at the level of the retinal 
pigment epithelium-choriocapillaris and possi- 
bly of the retinal vessels. Wozniczko-Orlowska 
and Milgrom” found that sera with low VDRL 
titers (<1:16) had a high incidence of circulat- 
ing immune complexes. Once deposited on 
vessel walls, these may fix complement and 
initiate an inflammatory process.‘” This might 
explain the low serum complement values de- 
tected early in Patient 1. Unfortunately, we did 
not test all three patients for serum comple- 
ment or immune complexes. An identical 
mechanism is responsible for some cases of 
glomerulonephritis associated with early sec- 
ondary syphilis.!*% However, only a small per- 
centage of patients develop circulating immune 
complexes during early acquired syphilis,” and 


why such depositions occur in selected sites is 
unknown. 

Our cases represent unusual manifestations 
of ocular syphilis, which to our knowledge 
have not yet been well documented, although a 
few cases have been described.” The central 
chorioretinitis may have been induced by an 
immune complex mechanism. The appropriate 
treatment of syphilis resulted in full recovery 
of vision and complete resolution of the fundus 
lesions in all three patients. Our observations 
demonstrate the importance of recognizing this 
potentially disabling and specifically treat- 
able disease, despite its uncommon clinical 
findings. 
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OPHTHALMIC MINIATURE 
She felt the first foreboding. The little fear that always came to her before 
delicate eye surgery. For her the eye was beautiful, a true window to the 
soul. It made a perfect whole with its dense white sclera, the colored 
curtain of the iris, the lens like a pearl in its elastic capsule, the humors that 
provided shape and firmness and the pigmented choroid coat which 
darkened the inner chamber of the eye and gave it mystery. It hurt her to 
see it diseased or damaged, and she never began an operation without 
wanting with all her heart and mind to restore to it a clear unblemished 


light. 


Ronald Hardy, Rivers of Darkness 


New York, G. P. Putnam’s Sons, 1979, p. 164 
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Anterior Proliferative Vitreoretinopathy 


Hilel Lewis, M.D., and Thomas M. Aaberg, M.D. 


During a four-year period, 53 of 92 eyes 
(58%) undergoing vitreoretinal surgery for a 
retinal detachment with proliferative vitreo- 
retinopathy demonstrated anterior prolifera- 
tive vitreoretinopathy. We classified anterior 
proliferative vitreoretinopathy according to 
tractional direction, location, extent, and se- 
verity. Initially, the eyes were treated with a 
high scleral buckle and laser endophoto- 
coagulation as an adjunct to vitrectomy. Treat- 
ment then evolved into a direct approach in 
which the anterior proliferative tissue was 
surgically cut or excised. Of the 42 eyes fol- 
lowed up for at least six months, 25 (59%) were 
totally reattached and 18 (43%) had a visual 
acuity of 5/200 or better. 


PROLIFERATIVE VITREORETINOPATHY,’ a disor- 
der in which membranes proliferate on the 
periretinal surfaces after retinal detachment, is 
the principal cause of failure in rhegmatoge- 
nous retinal detachment surgery.* Recognition 
of the different forms of proliferative vitreoreti- 
nopathy is necessary to plan the appropriate 
treatment and improve the anatomic and visual 
outcome of these severe cases. 

Although posterior proliferative vitreoreti- 
nopathy is well understood, anterior prolifera- 
tive vitreoretinopathy is not well described.” 
During the last four years we paid particular 
attention to the vitreoretinal anatomy in the 
region of the vitreous base in all cases of retinal 
detachment. Based on the tractional forces at 
the vitreous base we classified anterior prolifer- 
ative vitreoretinopathy to guide our surgical 
approach. Herein we report the prevalence, 
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our surgical technique, and the long-term re- 
sults in patients with anterior proliferative vit- 
reoretinopathy. 


Material and Methods 


Between January 1983 and December 1986, 92 
eyes of 90 patients with rhegmatogenous reti- 
nal detachment and proliferative vitreoretinop- 
athy underwent vitreoretinal surgery per- 
formed by one of us (T.M.A.). We excluded 
eyes with proliferative vitreoretinopathy 
caused by penetrating ocular injuries, giant 
tears, inflammatory disease, vaso-occlusive 
diseases, diabetic retinopathy, or eyes repaired 
by scleral buckling without vitrectomy. 

Each patient was examined preoperatively 
and intraoperatively, with particular attention 
given to the vitreoretinal relationships at the 
vitreous base. Best corrected visual acuity and 
intraocular pressure were determined in each 
patient before and after surgery. The anterior 
segment, retina, and vitreous were studied 
with slit-lamp biomicroscopy, gonioscopy, 
contact lens, and indirect ophthalmoscopy. 
Posterior proliferative vitreoretinopathy was 
graded according to the classification adopted 
by the Retina Society Classification Commit- 
tee.’ Anterior proliferative vitreoretinopathy 
was defined as proliferation anterior to the 
posterior insertion of the vitreous base and was 
prospectively graded according to the classifi- 
cation described below. We followed up 74 eyes 
for six months or longer after surgery. 

The anatomic classification of anterior prolif- 
erative vitreoretinopathy was based on the ex- 
tent of anterior displacement of the posterior 
border of the vitreous base. This anterior dis- 
placement extended to the anterior vitreous 
base insertion (Fig. 1, top left), to the pars 
plicata (Fig. 1, top right), to the posterior iris 
surface (Fig. 1, bottom left), or to the pupillary 
margin (Fig. 1, bottom right). 

Three types of tractional forces at the vitre- 
ous base were recognized (Table 1). Anteropos- 
terior traction was manifest as anterior dis- 
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Fig. 1 (Lewis and Aaberg). Anterior proliferative vitreoretinopathy. Top left, Anteroposterior traction with the 
posterior border of the vitreous base displaced toward its anterior insertion creating a trough or concavity. Top 
right, Anteroposterior traction with the posterior border to the vitreous base adherent to the pars plicata. 
Bottom left, Anteroposterior traction with the posterior border of the vitreous base adherent to the posterior iris 
surface. Note the posterior retraction of the iris. Bottom right, Anteroposterior traction with the posterior 
border of the vitreous base adherent to the pupillary margin. Note the marked posterior retraction of the iris 


placement of the posterior vitreous base 
insertion. It is caused by traction from prolife- 
rating tissue within the vitreous base and on 
the anterior vitreous hyaloid surface. This trac- 
tion is recognized clinically by the presence of a 
trough at the vitreous base (Fig. 1, top left and 
right). Posterior retraction of the iris may or 
may not occur (Fig. 1, bottom left and right), 


since it is dependent on attachment of prolifer- 
ative tissue to the posterior iris or ciliary proc- 
esses. 

Anterior circumferential traction is caused by 
proliferative tissue on the anterior and posteri- 
or vitreous surfaces, creating a ring at the 
vitreous base (Fig. 2). It is recognized clinically 
by the occurrence of radial retinal folds that 
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TABLE 1 
DIRECTION OF TRACTIONAL FORCES AT THE 
VITREOUS BASE 


eee 
TYPE OF TRACTION CLINICAL SIGNS 


Vitreous base and retinal 
trough with or without 
posterior iris retraction 

Radial retinal folds 

Taut and opacified 
anterior vitreous 
and funnel-shaped 
anterior retinal 


detachment 
a a eS es ha 


Anteroposterior 


Anterior circumferential 
Anterior perpendicular 


extend posteriorly from the posterior insertion 
of the vitreous base. 

Anterior perpendicular traction is caused by 
proliferative vitreous membrane (especially on 
the posterior vitreous hyaloid) causing trans- 
vitreal contraction, which pulls the anterior 
retina toward the center of the vitreous cavity 
(Fig. 3). It is recognized by an opacified and 
taut vitreous surface causing an anterior 
funnel-shaped retinal detachment. Anterior 
circumferential and perpendicular traction may 
occur either with or without anterior displace- 
ment of the posterior border of the vitreous 
base. 

Surgical approach—Our surgical approach to 
anterior proliferative vitreoretinopathy evolved 
as our knowledge of this condition increased. 
Early in the series, the posterior periretinal 





MUO 77 


Fig. 2 (Lewis and Aaberg). Anterior proliferative 
vitreoretinopathy. Circumferential traction caused 
by a membrane-vitreous complex at the hyaloi- 
doretinal junction and recognized by the radial folds. 
Anteroposterior traction is also present. 





Fig. 3 (Lewis and Aaberg). Anterior proliferative 
vitreoretinopathy. Perpendicular traction pulling the 
anterior retina toward the visual axis. 


membranes were dissected and the anterior 
traction was treated indirectly. A high and 
broad circumferential scleral buckle was used, 
with demarcation of the anterior membranes by 
laser endophotocoagulation placed behind the 
posterior hyaloidoretinal junction. 

This method did not alter the anterior vitre- 
ous base abnormalities. The continued anterior 
traction sometimes led to retinal redetachment 
and hypotony after resorption of the gas bubble 
or evacuation of the silicone oil used for retinal 
tamponade. We therefore altered our surgical 
technique to approach directly the anterior pro- 
liferative membranes that create the anterior 
traction. 

The locations of the surgical sclerotomies 
were based on the type and extent of anterior 
proliferative vitreoretinopathy. In eyes with 
anterior displacement of the vitreous base, the 
sclera was perforated with a myringotomy 
blade, approximately 0.5 to 1.5 mm posterior to 
the corneoscleral limbus. To prevent entering 
the retroretinal space, thus creating a retinal 
dialysis, we avoided a more posterior scleroto- 
my. In eyes without anterior displacement of 
the vitreous base but with circumferential or 
perpendicular anterior traction, the scleroto- 
mies were placed 3 mm posterior to the corneo- 
scleral limbus. 

In eyes in which lens removal was necessary 
to cut anterior membranes, the entire lens cap- 
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sule was removed, since proliferative tissue 
was often located on the zonules or lens cap- 
sule. Perpendicular traction was relieved by 
removing the anterior and central vitreous gel. 

In eyes with anteroposterior traction the reti- 
nal trough at the vitreous base was opened by 
severing the retina-pars plicata or retina-iris 
adhesions with scissors. With scleral depres- 
sion, the anteroposterior vitreous fibers at the 
vitreous base were cut and trimmed flush with 
the retina and pars plana. 

To relieve the circumferential traction, radial 
incisions at the posterior border of the vitreous 
base were made with the right-angle scissors. 

The posterior retina was then mobilized by 
membrane dissection. In contrast to anterior 
membranes, the posterior proliferative tissue 
had looser attachments to the retinal surface 
and was usually completely excised. A fluid-air 
exchange was then performed to determine 
whether residual traction was present. Circum- 
ferential traction at the vitreous base was the 
most common form of residual traction. The 
tractional membranes were released by radial 
incisions until the air tamponade completely 
flattened the retina. 





Results 





Of the 90 patients operated on with vitreoret- 
inal surgery for a rhegmatogenous retinal de- 
tachment complicated by proliferative vitreo- 
retinopathy, 56 were men and 34 were women. 
Of the 92 eyes operated on during the four-year 
period, 53 (58%) had both anterior and posteri- 
or proliferative vitreoretinopathy, while 39 
(42%) had only posterior proliferative vitreoret- 
inopathy. 

We performed follow-up examinations in 74 
patients six months or longer after surgery. 
The 18 patients we could not examine six 
months after surgery lived too far away (16 
patients) or were deceased (two patients). 
Forty-two eyes with both anterior and posterior 
proliferative vitreoretinopathy were examined 
at least six months postoperatively (mean, 13 
months). Thirty-two eyes with only posterior 
proliferative vitreoretinopathy were examined 
at least six months postoperatively (mean, 15 
months). Only the eyes examined at least six 
months after surgery were analyzed. 

When compared to eyes with just posterior 
proliferative vitreoretinopathy, eyes with ante- 
rior proliferative vitreoretinopathy had a high- 


er percentage of previous intraocular surgery, 
anterior uveitis, and reduced intraocular pres- 
sure (Table 2). All eyes with anterior prolifera- 
tive vitreoretinopathy had more than one type 
of anterior traction. Twenty-six eyes (62%) 
showed all three forms of traction: anteroposte- 
rior, circumferential, and perpendicular. In the 
remaining 16 eyes (38%), the proliferative 
membranes exerted both anteroposterior and 
circumferential traction. 

The posterior border of the compressed vitre- 
ous base was adherent to the anterior vitreous 
base insertion in 13 eyes (31%), to the pars 
plicata in 15 eyes (36%), to the posterior iris 
surface in 13 eyes (31%), and to the pupillary 
margin in one eye (2%). For purposes of analy- 
sis, when the posterior insertion of the vitreous 
base was anteriorly displaced in more than one 
sector, we recorded the extent of displacement 
and its most anterior position. The anteropos- 
terior traction involved four to six clock hours 
in ten eyes (24%), seven to nine clock hours in 
17 eyes (40%), and ten to 12 clock hours in 15 
eyes (36%). There was no correlation between 
the extent of displacement of the posterior 
insertion of the vitreous base and the number 
of clock hours affected. 

The circumferential traction involved four to 
six clock hours in 11 eyes (26%), seven to nine 
clock hours in 16 eyes (38%), and ten to 12 clock 
hours in 15 eyes (36%). 

In 26 eyes (62%), the anterior membranes 
were associated with retinal breaks. The breaks 
associated with perpendicular traction were 
generally larger and easier to visualize than 
those occurring with anteroposterior or circum- 
ferential traction, which were smaller and often 
not visualized before surgery. 

Of 42 eyes with anterior proliferative vitreo- 
retinopathy, 12 (29%) were treated by vitrec- 
tomy and a high, broad scleral buckle, with 
demarcation of the anterior membranes with 
three rows of laser endophotocoagulation. 
Twenty-one eyes (50%) were treated by resect- 
ing the anterior vitreous with the vitrectomy 
cutter and directly releasing the anterior trac- 
tion with scissors dissection. In the remaining 
nine eyes (21%), a relaxing retinotomy was 
performed because the anterior traction could 
not be relieved. 

Intraoperative retinal gas tamponade was ac- 
complished in 31 eyes (74%). Silicone oil retinal 
tamponade was used in 11 eyes (26%). When 
present, the lens (clear in three eyes and 
cataractous in nine eyes) was removed to re- 
lieve the anterior traction. The membranes 
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TABLE 2 
GROUP CHARACTERISTICS 
Ee 
PROLIFERATIVE 


VITREORETINOPATHY 
ANTERIOR POSTERIOR 
(N = 42) (N = 32) 
CHARACTERISTIC NO. (%) NO. (%) 
Eye 
Right 21 (50) 13 (41) 
Left 21 (50) 19 (59) 
Sex 
Male 26 (62) 23 (72) 
Female 16 (38) 9 (28) 
Age (yrs) 
Range 13-85 6-82 
Mean 53 49 
Previous intraocular surgery 
Any type 40 (95) 12 (37) 
Cataract 30 (71) 6 (19) 
With intraocular lens 9 (30) 2 (33) 
Without intraocular lens 21 (70) 4 (66) 
Vitrectomy 
Anterior (limbal approach) 4 (10) 1 (3) 
Posterior (pars plana) 27 (64) 5 (16) 
No. of previous pars plana 
vitrectomies 
1 16 (38) 5 (16) 
2 a (17) 0 (0) 
3 4 (10) 0 (0) 
Average/eye 1.4 1 
Previous scleral buckle 38 (90) 29 (91) 
Time since initial retinal 
detachment (mos) 
Range 1-150 1-73 
Mean 18 16 
Preoperative visual acuity 
5/200 or better 3 (7) 3 (9) 
<5/200 39 (93) 29 (91) 
Preoperative anterior 
chamber inflammation 22 (52) 5 (16) 
Preoperative intraocular 
pressure (mm Hg) 
Range 0-32 9-28 
Mean 11 18 
Posterior grade of 
proliferative vitreoretinopathy 
C3 17 (40) 9 (28) 
D1 4 (10) 12 (37) 
D2 6 (14) 3 (9) 
D3 15 (36) 8 (25) 


causing perpendicular traction were easily ex- 
cised. The proliferative membranes causing the 


anterior circumferential and anteroposterior 
traction were frequently incompletely resected. 
Nevertheless, the traction was relieved in most 
eyes in which the anterior membranes were 
approached directly. 

While relieving anterior traction we created 
retinal breaks in nine eyes. The breaks were 
marked with diathermy and treated with endo- 
photocoagulation. Since they were supported 
by the scleral buckle and all traction was re- 
lieved, they did not cause postoperative retinal 
redetachment. Intraoperative vitreous hemor- 
rhage occurred in two eyes (5%). Retroretinal 
air during fluid-air exchange, because of per- 
sisting anterior-posterior traction requiring a 
relaxing retinotomy, occurred in five eyes 
(12%). 

Except for one eye treated without direct 
approach to the anterior traction, all of the eyes 
were intraoperatively reattached. 

In eyes operated on with anterior prolifera- 
tive vitreoretinopathy, the following proce- 
dures were performed in the postoperative per- 
iod: fluid-gas exchange followed by additional 
laser photocoagulation in ten eyes; repeat vit- 
rectomy with additional anterior membrane 
dissection, endophotocoagulation, and gas in- 
sufflation in three eyes; repeat vitrectomy with 
additional anterior and posterior membrane 
dissection, endophotocoagulation, and gas in- 
sufflation in three eyes; repeat vitrectomy with 
additional anterior and posterior membrane 
dissection, endophotocoagulation, and silicone 
oil injection in one eye; repeat vitrectomy with 
additional anterior and posterior membrane 
dissection, relaxing retinotomy, retinal fixation 
with tacks, endophotocoagulation, and gas in- 
sufflation in one eye; Nd:YAG discission of a 
pupillary fibrin membrane in one eye; and 
evacuation of the silicone oil in three eyes. 

Eyes that had anterior proliferative vitreoret- 
inopathy had worse anatomic and visual results 
than eyes with just posterior proliferative vitre- 
oretinopathy (Tables 3 and 4). Of 32 eyes with 
posterior proliferative vitreoretinopathy, 23 
(72%) were totally attached at the last visit in 
contrast to 25 of 42 eyes (59%) with anterior 
proliferative vitreoretinopathy. A final visual 
acuity of 5/200 or better was achieved in 18 of 32 
eyes (56%) with only posterior proliferative 
vitreoretinopathy, but in only 18 of 42 eyes 
(43%) of eyes with anterior proliferative vitreo- 
retinopathy. 

The final rate of total retinal reattachment 
was higher in eyes in which the anterior prolif- 
erative vitreoretinopathy was approached di- 
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TABLE 3 | 
ANATOMIC RESULTS OF VITREORETINAL SURGERY 
FOR PROLIFERATIVE VITREORETINOPATHY 


a 


PROLIFERATIVE 
VITREORETINOPATHY 
ANTERIOR POSTERIOR 
(N = 42) (N = 32) 
ANATOMIC RESULT NO. (%) NO. (%) 
Total retinal reattachment 25 (59) 23 (72) 
Retina attached posterior T (17) 4 (12) 
to the scleral buckle 
Retina detached posterior 10 (24) 5 (16) 


to the scleral buckle 


rectly (16 of 21 eyes, 76%) compared to eyes in 
which it was bypassed by performing a relaxing 
retinotomy (five of nine eyes, 56%) or counter- 
acted by placing a high scleral buckle and laser 
demarcation (four of 12 eyes, 33%) (Table 5). A 
final visual acuity of 5/200 or better was also 
achieved in a higher number of eyes in which 
the anterior membranes were surgically cut (11 
of 21 eyes, 52%), when compared to eyes man- 
aged with a relaxing retinotomy (four of nine 
eyes, 44%) or with a high scleral buckle and 
laser demarcation (three of 12 eyes, 25%) (Table 
6). 


TABLE 4 
VISUAL RESULTS OF VITREORETINAL SURGERY FOR 
PROLIFERATIVE VITREORETINOPATHY 


LLL 


PROLIFERATIVE VITREORETINOPATHY 
SS 





ANTERIOR POSTERIOR 
(N = 42) (N = 32) 
>20/100 5 (12) 5 (16) 
<20/100 to >5/200 13 (31) 13 (41) 
<5/200 24 (57) 14 (44) 
No light perception 0 (0) 0 (0) 
Improved 26 (62) 21 (66) 
Worse 7 (17) 6 (19) 
Unchanged 9 (21) 5 (16) 
OE e a 
Discussion 





Proliferative vitreoretinopathy is the most 
common cause of failure of retinal detachment 
surgery, occurring in approximately 7% of all 
retinal detachments. Modern vitreoretinal 
surgical techniques are not successful in reat- 
taching 34% to 67% of eyes operated on for 
proliferative vitreoretinopathy.“ The main 
reason surgery fails is cellular proliferation in 
the area of the vitreous base, with subsequent 
traction on the anterior retina, ciliary body, or 


TABLE 5 
ANATOMIC RESULTS IN EYES WITH ANTERIOR 
PROLIFERATIVE VITREORETINOPATHY ACCORDING TO 
THE SURGICAL TREATMENT RECEIVED 


TOTAL 


REATTACHMENT 
SURGICAL 


PROCEDURE NO. (% 


Vitrectomy, high buckle, laser 4 (33) 


demarcation of anterior mem- 
branes (N = 12) 


Vitrectomy, scleral buckle, 16 (76) 


direct surgical approach to 
anterior membranes (N = 21) 


Vitrectomy, scleral buckle, 5 (56) 


relaxing retinotomy (N = 9) 


DETACHMENT 
REATTACHMENT POSTERIOR 
POSTERIOR TO TO THE 

THE BUCKLE BUCKLE 
NO. (%) NO. (%) 
4 (33) 4 (33) 
2 (10) 3 (14) 


ses 
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TABLE 6 
VISUAL RESULTS IN EYES WITH ANTERIOR 
PROLIFERATIVE VITREORETINOPATHY ACCORDING TO 
THE SURGICAL TREATMENT RECEIVED 


VISUAL ACUITY 


<20/100 TO 


>20/100 >5/200 <5/200 
SURGICAL ——— —— — 


PROCEDURE NO. (%) NO. (%) NO. (%) 


Vitrectomy, 1 (8) 2 (7) 9 (75) 
high buckle, 
laser 
demarcation of 
anterior 
membranes (N = 12) 
Vitrectomy, 4 (19) 7 (33) 10 (48) 
scleral buckle, 
direct surgical 
approach to 
anterior 
membranes (N = 21) 
Vitrectomy, 0 (0) 4 (44) 5 (56) 
scleral buckle, 
relaxing 
retinotomy (N = 9) 


both. Without relief of anterior traction, these 
eyes progress to a total retinal detachment and 
often to hypotony and atrophia bulbi. 

In an attempt to improve the prognosis of 
these patients over the last four years we paid 
particular attention to membrane traction in 
the region of the vitreous base. We found that 
of eyes operated on with a combination of 
vitreous and retinal surgery for a rhegmatoge- 
nous retinal detachment complicated by prolif- 
erative vitreoretinopathy from 1983 to 1986, 
58% demonstrated both anterior and posterior 
proliferation. Previous cataract or vitreous sur- 
gery for retinal detachment, lower intraocular 
pressure, and anterior chamber inflammation 
were more common in eyes with an anterior 
proliferative vitreoretinopathy. In eyes with an 
intact vitreous gel, the cells proliferate and 
contract on both sides of the sensory retina, on 
the posterior vitreous surface, and in the cen- 
tral vitreous gel. Conversely, in eyes in which 
the vitreous has been altered by intravitreal gas 
injection, cataract extraction with a ruptured 
anterior hyaloid, or by a partial or total vitrec- 
tomy, cells disperse into the compressed or 
unexcised anterior vitreous where they prolif- 
erate and cause detachment of the anterior 


retina and ciliary body. Because of the strong 
adhesion between the vitreous and the retina at 
the vitreous base, cells proliferate within the 
vitreous humor as well as at the hyaloidoretinal 
junction. 

Because of the frequency of anterior prolife- 
ration and traction, we aggressively removed 
as much anterior vitreous as technically possi- 
ble, even in eyes with only posterior prolifera- 
tive vitreoretinopathy. In aphakic eyes, we ex- 
cised all possible anterior vitreous to the retinal 
surface. In phakic eyes, an extensive removal of 
the anterior vitreous is not possible. Only by 
removing the lens can vitrectomy in the area of 
the vitreous base be performed so as to elimi- 
nate structures that cells will proliferate on. 

Indirect treatment of anterior proliferative 
vitreoretinopathy by a high encircling scleral 
buckle and demarcation of anterior membranes 
with laser endophotocoagulation was the least 
successful method of treatment. A total ana- 
tomic reattachment was achieved in four of 12 
eyes (33%) and a final visual acuity of 5/200 or 
better in only three of 12 eyes (25%). In all of 
these eyes, the posterior retinal traction was 
relieved by dissection of posterior periretinal 
membranes. This method can be successful in 
some eyes with anterior circumferential or per- 
pendicular traction. However, we found that in 
eyes with anterior displacement of the vitreous 
base by anteroposterior traction, the anterior 
retina would reattach on the scleral buckle but 
the posterior retina was foreshortened by the 
anterior retinal trough and was not completely 
flat. 

The release of the anterior traction by a direct 
surgical approach carried the best chances for 
anatomic reattachment and restoration of am- 
bulatory vision. Unfortunately, despite ante- 
rior membrane dissection, the anterior traction 
cannot be relieved in all eyes and a relaxing 
retinotomy may be required to flatten the retina 
in some cases. The anatomic and visual results 
in these eyes are reduced. 

Understanding the full extent of proliferative 
vitreoretinopathy and using a direct surgical 
approach to the anterior proliferative tissue has 
improved the success rate of these difficult 
cases. 
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OPHTHALMIC MINIATURE 

In the outer room the two women knitted black wool feverishly. People 
were arriving, and the younger one was walking back and forth introducing 
them....Often far away there I thought of these two, guarding the door of 
Darkness, knitting black wool as for a warm pall, one introducing, intro- 
ducing continuously to the unknown, the other scrutinizing the cheery and 
foolish faces with unconcerned old eyes. Ave! Old knitter of black wool. 
Morituri te salutant. Not many of those she looked at ever saw her again. 


Joseph Conrad, Heart of Darkness 


New York, Doubleday & Company, 1910, p. 74 
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The Pathogenesis of Tears of the Retinal Pigment 
Epithelium 





Elaine L. Chuang, M.D., and Alan C. Bird, M.D. 


We compared drusen in the fellow eye of 
patients with unilateral retinal pigment epi- 
thelial tears with those in an age- and sex- 
matched group of patients with unilateral pri- 
mary neovascular disciform lesions. In the 
fellow eye of patients with tears, drusen were 
more confluent and manifested less fluores- 
cence on angiography than in the comparison 
group. These observations are in accord with 
the concept that Bruch’s membrane represents 
a significant barrier to fluid flow, and that fluid 
beneath detached pigment epithelium is de- 
rived in part or wholely from the pigment 
epithelium. 


RIPS OR TEARS Of the retinal pigment epitheli- 
um have been recognized increasingly as a 
cause of severe loss of central vision in age- 
related macular degeneration.'"® Patients expe- 
rience the sudden onset of distortion or a pre- 
cipitous drop in central acuity coincident with 
the tear if the fovea is involved. The typical 
acute fundus appearance is that of an abrupt 
discontinuity in the pigment epithelium at its 
border of previous detachment. The conse- 
quent defect in the pigmented monolayer and 
the production of redundant folds of the re- 
maining detached tissue lead to a characteristic 
acute angiographic appearance of hyperfluo- 
rescence in the bed of the tear, with adjacent 
hypofluorescence corresponding to the retract- 
ed mound of pigment epithelium. With time, 
progressive scarring and other alterations ren- 
der the origin of the lesion more difficult to 
recognize.” 

Recently, tears have been shown to occur 
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bilaterally more frequently than would be pre- 
dicted by chance alone.” This could imply that 
the age-related changes in Bruch’s membrane 
in eyes destined to manifest tears are different 
from those present in eyes not at risk of sus- 
taining this complication. In this study, we 
compared the changes in the fellow eye of 
patients with unilateral tears of the pigment 
epithelium with those changes seen in the fel- 
low eyes of patients with unilateral neovascular 
disciform lesions. Our primary goal was to 
contribute to the understanding of the patho- 
genesis of pigment epithelial detachments that 
are destined to tear, and perhaps of pigment 
epithelial detachments in general. 


Patients and Methods 


We reviewed our clinical and photographic 
records between 1976 and 1986 to identify pa- 
tients in whom the diagnosis of a pigment 
epithelial tear was made in one eye and in 
whom the contralateral eye had adequately 
recorded drusen in the posterior pole. Fellow 
eyes with evidence of exudative lesions or sig- 
nificant pigmentary atrophy were excluded. 

Thirty-one patients with unilateral tears of 
the retinal pigment epithelium met these crite- 
ria. For comparison, a patient group with uni- 
lateral neovascular disciform degeneration and 
contralateral drusen was matched by age and 
sex as well as by the year of first clinical exami- 
nation (in order to reduce differences resulting 
from changes in photographic and angio- 
graphic techniques). There were 17 women and 
14 men in each group. They ranged in age from 
55 to 80 years (mean, 71 and 70 years in women 
and men, respectively) in the tear group, and 
56 to 83 years (mean, 69 and 67 years in women 
and men, respectively) in the disciform group. 

Color photographs and fluorescein angio- 
grams of each group were analyzed by both of 
us independently for size, density, and early 
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and late angiographic behavior of macular 
drusen; one of us was masked from the diagno- 
sis in the eye with visual loss. The posterior 
pole was divided into two areas: outside and 
within 1,600 um of the foveola. The drusen 
were divided according to size (0 to 50 um, 50 to 
500 um, and greater than 500 pm), and distri- 
bution was classified as scattered, sub- 
confluent, or confluent. Fluorescence of drusen 
was assessed as equal to choroidal fluores- 
cence, slightly greater than choroidal fluores- 
cence, or brightly fluorescent. In most cases the 
drusen were uniform in size, distribution, and 
fluorescence in each area of the macula; when 
this was not the case the classification was 
determined by the largest, most densely 
packed and most fluorescent lesions. A few 
eyes were not included in each category of 
analysis because of the lack of transit or late 
photographs. 

Drusen were present in both eyes of five 
patients who were examined before the devel- 
opment of a pigment epithelial tear in either 
eye. 

The number of eyes in each group was deter- 
mined according to the above criteria. The 
Yates’ corrected chi square test was applied to 
the data to assess the probability of these re- 
sults occurring by chance alone. 


Results 


Drusen displayed a greater degree of conflu- 
ence in fellow eyes of patients with pigment 
epithelial tears compared to fellow eyes of pa- 
tients with primary neovascular lesions (Table 
1). This was true in the central macula (P = 
.032), but the difference between the two pa- 
tient groups did not reach a statistically signifi- 
cant level in the peripheral macula (P = .240). 
There was a tendency for drusen to be larger in 
the eye contralateral to eyes with tears in the 
central macula, but the difference was not sta- 
tistically significant. 

The angiographic behavior of drusen in the 
setting of tears was found to differ significantly 
from that in fellow eyes of neovascular disci- 
form lesions (Table 2). In transit photographs of 
both the central and peripheral macula, the 
degree of fluorescence of drusen in fellow eyes 
of those with rips was less than that in fellow 
eyes of those with primary neovascular disci- 
form lesions (P < .001 and P < .006, respective- 
ly) (Figure). Similarly, late staining of macular 


drusen was less intense in the study patients 
than in the comparison group centrally and 
peripherally (P < .0001 and P < .0002, respec- 
tively) (Figure). 

The findings in the five eyes in which exami- 
nation of drusen was performed before the 
development of a pigment epithelial detach- 
ment, which then tore, were not different from 
those of the 31 contralateral study eyes. 


Discussion 


These results indicate that age-related chang- 
es at the level of Bruch’s membrane in eyes 
destined to suffer rips are different from those 
at risk of developing primary neovascular le- 
sions. The properties of the drusen probably 
reflect the nature of the changes in Bruch’s 
membrane that place the eye at high risk of 
suffering a retinal pigment epithelial detach- 
ment, which will eventually tear. 

It would have been desirable to characterize 
the nature of these alterations in eyes before 
development of the pigment epithelial detach- 
ment. However, because of the nature of this 
study, only a limited number of such eyes were 
observed. It was for this reason that we exam- 
ined drusen in the fellow eye of patients with 
tears. The relevance of an analysis of drusen is 
based on the following rationale. Drusen are 
the manifestation of age-related change in the 
region of Bruch’s membrane that is most ame- 
nable to analysis. It has been shown previously 
that fellow eyes in patients with unilateral pig- 
ment epithelial tears are at high risk of sustain- 
ing a similar lesion. Furthermore, since there 
is remarkable symmetry of drusen in the elder- 
ly,‘“'8 it is reasonable to assume that drusen in 
the fellow eye to one with a unilateral tear 
would be similar to those that existed in the 
first eye before detachment of the pigment 
epithelium. 

The significance of the hypofluorescence of 
drusen may be assessed in relationship to con- 
cepts of pathogenesis of retinal pigment epi- 
thelial detachments. Originally, it was consid- 
ered likely that detachment was induced by the 
passage of fluid from the choroid through 
Bruch’s membrane, the physical attachment of 
the pigment epithelium having been disturbed 
by the accumulation of debris on the inner 
surface of Bruch’s membrane.” This presup- 
poses that hydrostatic pressure in the choroid 
is higher than that in the retina, and yet the 
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TABLE 1 
COMPARISON OF SIZE AND DENSITY OF MACULAR DRUSEN IN FELLOW EYES* 


——— eee 





SIZE DENSITY 
LOCATION 
OF 0-50 50-500 >500 
GROUP DRUSEN uM uM uM SCATTERED SUBCONFLUENT CONFLUENT 
Study group’ Central 
macula 0 25 6 6 18 7: 
Peripheräl 
macula 2 27 1 19 10 1 
Comparison group* Central 
macula 3 26 2 15 11 5 
Peripheral 


macula 3 25 


23 6 


“Numbers of eyes in central (0 to 1,600 um from foveola) and peripheral (>1,600 um from foveola) macula segregated by size and 


density of drusen. Three fellow eyes lacked peripheral macular drusen: 
disciform lesion group. 
‘Fellow eyes in patients with unilateral retinal pigment epithelial tears. 
‘Fellow eyes in patients with unilateral neovascular disciform lesions. 


evidence suggests that the reverse is the case.” 

Recently, it has been suggested that fluid in 
the subpigment epithelial space may be de- 
rived, at least in part, from the pigment epithe- 
lium rather than the choroid.” It is widely 
accepted that fluid crosses the retinal pigment > 
epithelium from the neurosensory retina to- 
ward Bruch’s membrane because of active 
transport of ions. It was argued that age- 
related changes in Bruch’s membrane might 
cause increased resistance to water flow, caus- 
ing fluid to accumulate in the subpigment epi- 


one from the tear group and two from the neovascular 


thelial space. It was further postulated that this 
reduced permeability of Bruch’s membrane to 
water might result from deposition of lipid and 
lipoprotein, and that the resistance could be 
higher in some eyes than in others. The concept 
of the pigment epithelial pump causing detach- 
ment of the pigment epithelium from a hydro- 
phobic Bruch’s membrane is analogous to 
dome formation of a pigment epithelial mono- 
layer when cultured on plastic.” 

Previous studies of human ocular material 
lend some credibility to these postulates. There 


TABLE 2 


COMPARISON OF FLUORESCEIN ANGIOGRAPHIC STAI 


NING OF MACULAR DRUSEN IN FELLOW EYES* 


—_—_—_—_—_———————————————— eee 





FLUORESCENCE 
CENTRAL PERIPHERAL 
MACULA MACULA 
MINIMALLY MINIMALLY 
PHASE SAME BRIGHTER SAME BRIGHTER 
OF AS THAN AS THAN 
GROUP ANGIOGRAM CHOROID CHOROID BRIGHT CHOROID CHOROID BRIGHT 
Study group’ Early 10 3 0 7 6 0 
Late 2 23 4 2 20 7 
Comparison group? Early 3 6 12 3 7 9 
Late 2 6 23 2 22 


5 
—————————————————— aa 


“Numbers of eyes in central (0 to 1,600 um from foveola) and peripheral (>1,600 um from foveola) macula with early and late staining of 


drusen. 
‘Fellow eyes in patients with unilateral retinal pigment epithelial tears. 
‘Fellow eyes in patients with unilateral neovascular disciform lesions. 
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Figure (Chuang and Bird). Red-free photographs and early and late fluorescein angiograms of the fellow eyes 
of a patient with a pigment epithelial rip (left) and of a patient with unilateral vascular disciform macular disease 


(right). In the former the drusen remain hypofluorescent, whereas in the latter the drusen are hyperfluorescent 
throughout the study. 
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is evidence of variation in the hydrophobicity 
of drusen,™ and plaques of lipid have been 
identified in Bruch’s membrane of eyes from 
the elderly.” Ultrastructural studies have been 
interpreted as showing evidence of impedance 
to fluid flow in the presence of a “basal linear 
deposit” on the inner surface of Bruch’s mem- 
brane.” Finally, investigations into changes in 
the hydraulic conductivity of Bruch’s mem- 
brane in human eyes show a marked fall in the 
ability of water to move across Bruch’s mem- 
brane with age.” 

Retinal pigment epithelial detachments that 
are destined to tear tend to become progres- 
sively larger and more highly detached, there- 
by generating sufficient tangential stress in the 
detached tissues to cause a rupture." This sug- 
gests that it is in these lesions that the resist- 
ance to water flow across Bruch’s membrane 
would be highest. The hypofluorescence of 
drusen observed in this study reflects limited 
entry of fluorescein into the lesions because of 
their hydrophobicity.” The proposed hydro- 
phobicity and confluent tendency of such dru- 
sen imply that there would be high resistance 
to water flow at the level of Bruch’s membrane 
in these eyes. 

Much of the evidence concerning the origin 
of tears and detachments of the retinal pigment 
epithelium is circumstantial, and many patho- 
genetic factors are undoubtedly involved. 
However, the concept of increased resistance to 
fluid outflow from the subpigment epithelial 
space is attractive in that it accounts for three 
observed clinical phenomena that remain unex- 
plained to date. First, it has been shown that in 
lesions destined to tear, the appearance of 
fluorescence is slowed during angiography.!* 
Because it is water soluble, fluorescein would 
pass slowly through a lipid-laden Bruch’s 
membrane from the choroid into the sub- 
pigment epithelial space. Secondly, flattening 
of pigment epithelial detachment occurs in a 
large percentage of lesions after photocoagula- 
tion; by destroying a proportion of retinal 
pigment epithelial cells, treatment would effec- 
tively reduce the quantity of fluid being active- 
ly pumped into the subpigment epithelial 
space. Finally, spontaneous flattening of pig- 
ment epithelial detachments in the elderly is 
accompanied by loss of vision.’ Both would 
result from metabolic failure of the pigment 
epithelium as was proposed by Casswell, 
Kohen, and Bird.° 

It has been suggested that subpigment epi- 
thelial neovascularization is essential to the 
pathogenesis of pigment epithelial tears. Al- 
though new vessels are undoubtedly common 


in these lesions, the evidence at present sug- 
gests that subpigment epithelial neovascular- 
ization is not universal in pigment epithelial 
detachments.” Growth of blood vessels from 
the choroid toward the retina would occur in 
response to separation of pigment epithelium 
from Bruch’s membrane, if, as has been report- 
ed by Glaser and associates,” the pigment epi- 
thelium is responsible for suppressing vascu- 
larity of neighboring structures. Subpigment 
epithelial neovascularization may thus occur as 
a secondary phenomenon. Interestingly, this 
sequence of events was originally proposed by 
Gass in his 1967 monograph." This is not to 
deny the potential importance of choroidal 
neovascularization as a determinant of the clin- 
ical behavior of pigment epithelial detachments 
and tears, but does argue against this process 
as the primary pathogenetic mechanism in 
these lesions. 

Two further considerations may be relevant. 
Blood vessels growing on the inner surface of 
Bruch’s membrane would not cause large de- 
tachments unless there was significant resist- 
ance to water flow out of the cavity at the level 
of Bruch’s membrane. Plasma constituents 
leaking from these blood vessels into the sub- 
pigment epithelial space may compromise fur- 
ther the permeability of Bruch’s membrane. 
Finally, these concepts do not exclude loss of 
adhesion of pigment epithelium to Bruch’s 
membrane as a possible contributory mecha- 
nism in the pathogenesis of pigment epithelial 
detachments. 

Future histopathologic, biochemical, and 
prospective clinical studies will elicit more in- 
formation on the nature of the age-related 
changes at the level of Bruch’s membrane. If 
more evidence for hydrophobicity of Bruch’s 
membrane is found, and further support is 
derived for the retinal pigment epithelium as a 
source, or at least, a major contributor to fluid 
in the subpigment epithelial space, there may 
be therapeutic implications. Treatment directed 
at reducing the pigment epithelial pump or 
increasing the permeability of Bruch’s mem- 
brane might reduce the risk not only of tears 
complicating retinal pigment epithelial detach- 
ments, but also of pigment epithelial detach- 
ments in general. 
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Pigmentary Changes in Acquired Retinoschisis 





Mark DiSclafani, M.D., Alan Wagner, M.D., William Humphrey, M.D., 
and James Valone, Jr., M.D. 


We reviewed retrospectively the records of 
patients referred for retinal examination and 
found 375 eyes (233 patients) with acquired 
retinoschisis. Of the 375 eyes, 85 had outer 
layer retinal breaks, 27 had retinal detach- 
ments, and 29 had pigmentary lines. Twenty- 
five of the 29 pigmentary lines (86.2%) demar- 
cated either retinal detachment or outer retinal 
layer breaks. 


ACQUIRED RETINOSCHISIS is a peripheral reti- 
nal degeneration characterized by splitting of 
the retina at the outer plexiform layer. This 
condition is found in 7% of the population aged 
40 years or older.' It is usually bilateral, and the 
temporal retina is most commonly involved.*” 

Complications secondary to retinoschisis in- 
clude breaks of both inner and outer retinal 
layers, clinical and subclinical retinal detach- 
ment, and, rarely, posterior extension to the 
macula. Pigmentary changes, sometimes re- 
ferred to as demarcation lines, have been asso- 
ciated with uncomplicated retinoschisis'*® and 
with complications such as outer layer breaks 
or retinal detachment.**"° 

Pischel'! and others**” suggested that pig- 
mented demarcation lines in the setting of 
retinoschisis may indicate retinal detachment. 
Pigmented demarcation lines have also been 
reported in uncomplicated retinoschisis.*'”” 
Therefore, controversy exists as to the signifi- 
cance of pigmentary changes associated with 
acquired retinoschisis. This study was under- 
taken to examine the incidence of pigmentary 
change and its relationship to complications of 
retinoschisis, such as retinal breaks and retinal 
detachment. 
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Patients and Methods 





We reviewed retrospectively the records of 
patients who had been referred for retinal ex- 
amination between 1976 and 1986 for the pres- 
ence of acquired retinoschisis. The patients had 
been examined by indirect ophthalmoscopy, 
scleral depression, and, when applicable, 
Goldmann three-mirrored contact lens. Fundus 
drawings and clinical records were reviewed 
for laterality, extent of retinoschisis in clock 
hours and posteriorly, complications such as 
retinal breaks and detachment, and the pres- 
ence of pigmentary changes. 





Results 





Two hundred thirty-three patients (375 eyes) 
had acquired retinoschisis. The average patient 
age was 61.5 years. The condition was bilateral 
in 142 patients (60.9%). The circumferential 
extent of retinoschisis averaged 2.5 clock hours 
per retinoschisis cavity. Posterior extension of 
retinoschisis to the macula occurred in only one 
case (0.04%). The inferotemporal quadrant was 
involved in 314 eyes (83.7%), the supero- 
temporal quadrant in 40 eyes (10.7%), the 
inferonasal quadrant in 13 eyes (3.5%), and the 
superonasal quadrant in eight eyes (2.1%). 

Retinal breaks were present in 104 eyes 
(27.7%) with acquired retinoschisis. Ninety-six 
eyes (25.6%) had either inner or outer layer 
breaks. Outer layer breaks alone occurred in 85 
eyes (22.7%). Inner layer breaks alone were 
noted in 11 eyes (2.9%). Breaks of outer and 
inner layers were detected in eight eyes (2.1%). 

Retinal detachments, most of them subclini- 
cal, occurred in 27 eyes (7.2%). One detach- 
ment involved the macula. Seventeen retinal 
detachments (62.9%) were associated with 
outer layer breaks only. Eight detachments 
(29.6%) had double layer breaks. In two detach- 
ments (7.5%), no breaks could be detected. 

Pigmentary changes or demarcation lines oc- 
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curred in 29 of 375 eyes with retinoschisis 
(7.7%). Thirteen eyes with demarcation lines 
(44.8%) had associated retinal detachment, and 
12 eyes with pigmentary changes (41.4%) had 
associated outer layer breaks alone. In four 
eyes (13.8%) pigmentary changes were not as- 
sociated with either breaks or retinal detach- 
ment. 





Discussion 





Acquired retinoschisis is thought to be pre- 
ceded by peripheral cystoid degeneration in 
which microcysts enlarge and become conflu- 
ent to separate the retina at the outer plexiform 
layer into two layers.* The characteristics of 
retinoschisis, both clinical and histologic, have 
been well described. Most observers agree that 
the condition is usually seen in older individu- 
als, is more often bilateral, and is usually tem- 
poral in location.’’ Breaks can occur in either 
layer. Both clinical and subclinical retinal de- 
tachment can occur. Our study supports all of 
these observations. Characteristics less well 
agreed upon include the incidence and signifi- 
cance of pigmentary change associated with 
retinoschisis. 

A histologic study by Yanoff and Fine” of 
pigmentary demarcation lines seen in retinal 
detachment showed proliferative pigment epi- 
thelial cells and laying down of basement mem- 


brane. Straatsma and Foos’ in their histologic 
study of retinoschisis detected outer layer 
holes with surrounding retinal detachment and 
pigment disturbances similar to that described 
by Yanoff and Fine in association with retinal 
detachment. In another study of retinoschisis, 
Foos’ described outer layer holes with sur- 
rounding detachment and delimiting pigmen- 
tary disturbance. Foos also described an area of 
chorioretinitis at the edge of the detachment, 
which may contribute to the formation of a 
clinical demarcation line. 

Linear pigmentary changes, often termed de- 
marcation lines, are known to occur at the 
posterior border of retinal detachments after 
three months. ™!*16 They may also be seen in 
resolved retinal detachment when the normally 
transparent neurosensory retina is reopposed 
to pigment epithelium.’® However, the inci- 
dence and significance of pigmentary change in 
retinoschisis is controversial. Pischel,!! Duke- 
Elder and Dobree,’ and Okun and Cibis‘ noted 
the presence of pigmented demarcation lines in 
uncomplicated retinoschisis, while others have 
observed demarcation lines rarely, if ever, in 
uncomplicated retinoschisis.*7> Dobbie’ re- 
ported true demarcation lines in only those 
cases of retinoschisis with retinal detachment. 
Byer” reported four cases of demarcation lines 
with three combined retinoschisis-retinal de- 
tachments. Both emphasized that pigmentary 
demarcation lines suggested a complicated 
form of retinoschisis. Of the 29 eyes with pig- 
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Figure (DiSclafani and associates). Left, Area of acquired retinoschisis with outer layer break and subclinical 
retinal detachment (outlined by arrowheads) before formation of demarcation line. Right, Five years later, after 


formation of clinical demarcation line. 
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mented demarcation lines in our series, 44.8% 
delimited retinal detachment while another 
41.4% were seen surrounding outer layer holes 
without definite clinical detachment. There- 
fore, 86.2% of pigmentary changes were associ- 
ated with either retinal detachment or outer 
layer breaks (Figure). Pigmentary changes, 
when associated with acquired retinoschisis, 
should alert the examiner to the possible exis- 
tence of these complications and prompt more 
frequent follow-up. 
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Leukemic Involvement of the Optic Nerve 


Hirotoshi Nikaido, M.D., Hiromu Mishima, M.D., Hideyuki Ono, M.D., 
Kanji Choshi, M.D., and Hiroo Dohy, M.D. 


We studied five cases of leukemia with inva- 
sion of the optic disk and optic nerve. Two 
patients had acute lymphoblastic leukemia 
and three had acute myelogenous leukemia. 
All patients received intrathecal injections of 
chemotherapeutic drugs including methotrex- 
ate, cytarabine, and prednisolone. Three pa- 
tients underwent irradiation therapy of the 
whole brain and optic nerve. While initial 
improvement in the ophthalmic abnormali- 
ties, such as optic disk edema, flame-shaped 
retinal hemorrhages, and dilation of the reti- 
nal vein, was noted, optic atrophy was later 
found in all eyes. 


Most OF THE ocular involvement in leukemia 
can be related to direct invasion by leukemic 
cells. Direct invasion of the orbit is common, 
but involvement of the optic nerve, uveal tract, 
and retina is rare. However, other hematologic 
abnormalities associated with leukemia have 
ophthalmic complications; for example, anemia 
(leukemic retinopathy) and _ hyperviscosity 
(microaneurysm formation, capillary closure, 
and retinal neovascularization) can produce oc- 
ular complaints. 

Cases of acute leukemia with involvement 
of the central nervous system are becoming 
more frequent because of the increased survival 
rates associated with more effective chemo- 
therapy, especially in acute myelogenous leu- 
kemia. Therefore, the number of patients with 
invasion of the optic nerve as the significant 
finding of central nervous system leukemia is 
increasing. 

We studied five cases of leukemia with inva- 
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sion of the optic disk and optic nerve. Two 
patients had acute lymphoblastic leukemia and 
three had acute myelogenous leukemia. All 
patients received intrathecal injections of 
methotrexate, cytarabine, and prednisolone. 
Three patients underwent irradiation of the 
whole brain including the optic nerve. Herein 
we discuss the efficacy of chemotherapeutic 
drugs injected into the intrathecal space to 
attack the malignant cells in the optic nerve. 


Case Reports 


Case 1 

Acute lymphoblastic leukemia was diag- 
nosed in this 29-year-old woman in October 
1979. She was treated with cytotoxic drugs 
including vincristine, cytarabine, 6-mercapto- 
purine, and prednisolone. Systemic remission 
was achieved in March 1980. 

She complained of left facial nerve palsy in 
June 1980. A lumbar puncture was performed 
because of the suspicion of central nervous 
system involvement with acute lymphoblastic 
leukemia. The tap demonstrated 1,000 lympho- 
blasts/ml in her spinal fluid. An intrathecal 
injection of cytotoxic drugs was administered 
with systemic chemotherapy. 

After complete remission of the central nerv- 
ous system symptoms, she complained of im- 
paired vision in her left eye. Her best corrected 
visual acuity was R.E.: 30/20 and L.E.: 20/16. 
Ophthalmoscopy showed a normal right optic 
disk and retina. On the left, the optic disk was 
markedly swollen, yellow-white in color, and 
the retinal veins were dilated (Fig. 1,, top). 
Fluorescein angiography disclosed an increase 
of fluorescence over the entire surface of the 
left optic disk and peripapillary retina (Fig. 1, 
bottom). 

Three weeks later visual acuity in the left eye 
was hand motions. Computed tomography 
showed a swollen left optic nerve (Fig. 2). 
Radiotherapy was performed to the whole 
brain including the orbit (2,600 rad), and addi- 
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Fig. 2 (Nikaido and associates). Case 1. Computed 
tomography showing the swollen left optic nerve. 








Fig. 1 (Nikaido and associates). Case 1. Top, The 
left optic disk is swollen and yellow-white, and the 
retinal veins are markedly dilated. Bottom, Late 
fluorescein fundus angiogram shows a marked in- 
crease of fluorescence over the entire surface of the 
disk and peripapillary retina. 


tional radiation therapy was administered to 
the left orbit (1,000 rad). After a temporary 
improvement in visual acuity in her left eye, 
the left optic disk atrophied. 


Case 2 

A 27-year-old woman complaining of gingi- 
val bleeding was admitted with a suspicion 
of leukemia on July 23, 1980. Histologic stain- 
ing of sternal bone marrow showed acute mye- 
logenous leukemia. She received systemic 


enocitabine, daunorubicin, 6-mercaptopurine, 
and prednisolone. Apparent remission was 
achieved. On Oct. 1, 1980, results of a lumbar 
puncture showed leukemic cells in the cerebro- 
spinal fluid. She was treated with two series of 
intrathecal cytotoxic drugs. On Nov. 22, she 
noticed floating spots in her right visual field. 
Ophthalmoscopic examination showed optic 
disk edema and elevation, with widespread 
vitreal hemorrhages in the right eye. Her left 
fundus was normal. On Dec. 1, 1980, and Jan. 
12, 1981, computed tomography showed nor- 
mal optic nerves bilaterally. On Jan. 30, 1981, 
she died of respiratory failure. 


Case 3 

A 43-year-old woman with diabetes who 
complained of headaches was admitted on 
Nov. 9, 1981. Acute myelogenous leukemia was 
diagnosed. On Nov. 12, she noticed a decrease 
in visual acuity. Ophthalmoscopy showed 
swelling of the right optic nerve head and 
widespread retinal hemorrhages. In her left 
eye, there were retinal hemorrhages with 
vitreal hemorrhage and a swollen optic disk. 
Results of lumbar puncture showed a pressure 
of 350 mm HO, with no leukemic cells. She 
was treated with cytotoxic drugs including 
enocitabin, daunorubicin, vincristine, 6-mer- 
captopurine, and prednisolone. She also re- 
ceived two intrathecal injections of cytotoxic 
drugs. After this therapy, complete systemic 
remission was noted. However, increased reti- 
nal and massive vitreal hemorrhages were 
seen. In February 1982 her bone marrow aspi- 
rate showed a relapse of acute myelogenous 
leukemia, and systemic chemotherapy was re- 
sumed. On June 16, visual acuity was R.E.: 
light perception and L.E.: no light perception. 
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There was atrophy of both optic disks, white 
retinal vessels, and no hemorrhage. On Aug. 
13, she died of respiratory failure. 


Case 4 

Acute myelogenous leukemia was diagnosed 
in this 22-year-old man in December 1981. He 
was treated with several courses of systemic 
chemotherapy combined with several courses 
of intrathecal cytotoxic drugs. Systemic remis- 
sion of the acute myelogenous leukemia was 
noted. On May 30, 1982, he noted severe 
photopsia in his right eye. On June 10, he 
noticed a central scotoma of the right eye. Best 
corrected visual acuity was R.E.: 20/200 and 
L.E.: 20/16. He had a large scotoma in the 
upper half of his right visual field, including 
the central field. Ophthalmoscopy showed that 
the right optic disk was slightly swollen and 
had an indistinct margin (Fig. 3, top). His left 
eye was normal. Fluorescein angiography of 
the right fundus demonstrated a slight leakage 
of fluorescence over the entire surface of the 
optic disk and peripapillary retina (Fig. 3, bot- 
tom). On June 11, visual acuity in his right eye 
was improved to 20/16 after systemic adminis- 
tration of betamethasone. Computed tomogra- 
phy showed a markedly swollen right optic 
nerve (Fig. 4). His visual acuity worsened and 
he developed overt central nervous system leu- 
kemia. Intrathecal cytotoxic drugs were admin- 
istered in combination with systemic chemo- 
therapy. A complete remission was noted. 
However, visual acuity in the right eye was 
reduced to light perception. On Sept. 9, radio- 
therapy to the whole brain was begun, includ- 
ing the orbit (1,000 rad), and to the whole spine 
(2,000 rad). After this therapy, the right optic 
disk became pale, but there were no signs of 
leukemia in his eyes. The acute myelogenous 
leukemia was in remission for three years. 


Case 5 

Acute lymphoblastic leukemia was diag- 
nosed in this 17-year-old boy in January 1982. 
He had been treated with systemic chemother- 
apy combined with 11 courses of intrathecal 
cytotoxic drugs. In February 1984 the third 
recurrence of systemic acute lymphoblastic leu- 
kemia was diagnosed. On April 18, he noticed 
floating spots in his right visual field. He came 
in for an examination one week later. Best 
corrected visual acuity was R.E.: 20/16 and 
L.E.: 20/20. Ophthalmoscopy showed a swollen 
right optic disk with dilated retinal veins (Fig. 
5). The nasal margin of his left optic disk was 








right optic disk is slightly swollen, with an indistinct 
margin. Bottom, Fluorescein fundus angiography 
shows a slight increase in fluorescence over the 
entire surface of the optic disk. 


indistinct, and he had a turbid peripapillary 
retina. We started radiotherapy to the whole 
brain including both orbits (2,260 rad), along 
with systemic chemotherapy. After treat- 
ment, results of ophthalmoscopy were normal. 
The patient died of multiple organ failure on 
June 20. 


Discussion 


The number of patients with leukemic in- 
volvement of the central nervous system as a 
complication of acute leukemia is increasing 
with the longer survival rate associated with 
more effective chemotherapy.’’ Optic nerve 
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Fig. 4 (Nikaido and associates). Patient 4. Comput- 
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ed tomography showing a swollen right optic nerve. 


invasion is considered to be one of the signifi- 
cant clinical findings of central nervous system 
leukemia. The frequency of optic nerve in- 
volvement is increasing in acute lymphoblastic 
leukemia as well as in other types of leukemia. 

Optic nerve invasion and facial nerve palsy 
are signs suggesting the existence of central 
nervous system leukemia. They can be the first 
sign of central nervous system involvement, or 
they may be later symptoms. Of our five pa- 
tients, we detected leukemic cells in the cere- 
brospinal fluid in three (proof of central nerv- 
ous system involvement) and recognized facial 
nerve palsy in two. However, we could not 
establish any correlation between the order of 
appearance of optic nerve invasion, facial 
nerve palsy, and proof of central nervous sys- 
tem involvement (Table). 

The optic nerve floats in the cerebrospinal 
fluid and is nourished by this fluid. The pres- 
ence of the blood-brain barrier shields the optic 
nerve from any systemically administered 
chemotherapeutic drugs. Consequently, direct 
intrathecal injection of cytotoxic drugs with 
irradiation therapy is necessary for effective 
treatment of optic nerve involvement in leuke- 
mia. The optic nerve is usually considered 
relatively insensitive to irradiation therapy, 
whereas leukemic cells are quite radiosensitive. 
Several previous studies have shown only par- 
tial or no successful results from the intrathecal 
injection of cytotoxic drugs*’; therefore, the 
optic nerve is considered a pharmacologic 
sanctuary from leukemic therapy.’ Our cases 
also demonstrated the limitations of intrathecal 
cytotoxic drugs in the treatment of optic nerve 
infiltration by leukemic cells, despite the ap- 
parently adequate effect on the other central 
nervous system manifestations of leukemia. 
From the anatomic standpoint, this dissocia- 


Fig. 5 (Nikaido and associates). Case 5. The right 
optic disk is swollen, with dilated retinal veins. 


tion exists because the optic nerve is in a small 
bony space, the optic canal. We believe that 
something acts as a barrier between optic nerve 
lesions and the remainder of the central nerv- 
ous system. This barrier may be the massive 
invasion of leukemic cells, with or without 
inflammatory swelling of the optic nerve. The 
barrier intercepts the smooth flow of cerebro- 
spinal fluid between the cranial space and the 
optic nerve distal to the barrier, so the cytotoxic 
drugs in the cerebrospinal fluid cannot reach 
the affected areas of the optic nerve. Such 
dissociation of therapeutic effect may occur in 
cases of leukemic involvement of the optic 
nerve. In Patients 1 and 4, computed tomogra- 
phy showed a swollen optic nerve. This swell- 
ing might be caused by invasion of leukemic 
cells, with or without focal inflammatory swell- 
ing. The swollen nerve then fills the optic 
canal, preventing normal flow of cranial cere- 
brospinal fluid. In Patient 2, computed tomog- 
raphy showed a normal optic nerve. In this 
case, either the leukemic cell infiltrate occurred 
anterior to the lamina cribrosa, or computed 
tomography was not sensitive enough to dem- 
onstrate the swollen optic nerve. 

With leukemic involvement of the optic 
nerve, it is important to treat the optic nerve as 
well as the remainder of the central nervous 
system at one time, because the optic nerve is 
one site of the central nervous system leuke- 
mia. The effect of irradiation is uncertain, and 
not always dramatic. However, this therapy 
may improve the flow of cerebrospinal fluid 
between the cranial space and the optic nerve 
by reducing the number of leukemic cells in the 
optic canal. This allows the administered cyto- 
toxic drugs to attack the leukemic cells more 
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TABLE 
CLINICAL DATA IN FIVE PATIENTS WITH LEUKEMIC INVOLVEMENT OF OPTIC NERVE* 


s i 


BONE MARROW 


FINDINGS CENTRAL 
PATIENT NO., AT TIME OF NERVOUS 
AGE (yrs), OCULAR SYSTEM FACIAL NERVE COMPUTED 
SEX DIAGNOSIS INVOLVEMENT LEUKEMIA PALSY TOMOGRAPHY RADIATION THERAPY 
1,2, F Acute lymphoblastic Complete Proved 1 month Occurred 2 months Left optic Whole brain: 
leukemia remission before optic before optic nerve swelling 2,600 rad 
nerve involvement nerve involvement Orbit: 
3,600 rad 
2, alter Acute myelogenous Complete Proved 1 month Occurred 3 weeks Normal Not performed 
leukemia remission before optic after optic 
nerve involve- nerve involve- 
ment ment 
3, 43, F Acute myelogenous Complete Suspected but Did not occur Not performed Not performed 
leukemia remission not proved 
4, 22, M Acute myelogenous Complete Proved 1 month Did not occur Right optic Whole brain: 
leukemia remission after optic nerve swelling 1,000 rad 
nerve involve- Whole spine: 
ment 2,000 rad 
5,17,M Acute lymphoblastic Relapse Suspected but Did not occur Not performed Whole brain: 
leukemia not proved 2,260 rad 


—-———————————————————— eee” 


“All patients received intrathecal injections of cytarabine, prednisolone, and methotrexate. 


optic nerve in the remission stage. Folia Ophthalmol. 
Jpn. 35:932, 1984. 

2. Nakao, Y., Nakabayashi, M., and Tada, R.: 
Leukemic and lymphomatous cell infiltrative optic 
neuropathy and radiation therapy. Jpn. J. Clin. Oph- 
thalmol. 33:853, 1979. 


effectively and it may reduce the total amount 
of radiation required. 

A combination therapy consisting of irradia- 
tion and intrathecal injection of cytotoxic drugs 
is probably the best available approach for 


treatment of the optic nerve invasion of leuke- 
mia.* However, the combined therapy carries a 
higher risk of leukoencephalopathy. Addition- 
ally, antileukemic therapies directed only to 
the central nervous system and optic nerve 
often cause a recurrence in the bone marrow. 
Therefore, this therapy should be combined 
with appropriate systemic chemotherapy. 
Good communication and cooperation between 
ophthalmologists, internists, and radiologists 
are essential to providing optimal patient care. 
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A Long-Term Follow-up Study of Laser Coagulation of 


Neovascular Membranes in Angioid Streaks 


O. Gelisken, M.D., F. Hendrikse, M.D., and A. F. Deutman, M.D. 


We treated 30 eyes (24 patients) with angioid 
streaks and neovascular membranes using 
light coagulation. Of 30 eyes, 16 showed either 
ameliorated or unchanged visual acuity. 
Twelve of the remaining 14 eyes retained a 
visual acuity of 20/200 or better. In 11 patients, 
the fellow untreated eye showed central macu- 
lar degeneration with loss of central vision. 
The follow-up period ranged from two months 
to 16 years (mean, 3.4 years). 


ANGIOID STREAKS, first recognized by Doyne 
in 1889,' are dehiscences in Bruch’s membrane. 
They are usually associated with systemic dis- 
eases such as pseudoxanthoma elasticum, Pag- 
et’s disease, and sickle cell disease. Loss of 
central vision because of subretinal neovascu- 
lar membranes is the most serious complication 
of angioid streaks. Visual disturbances occur 
with the development of new choroidal vessels 
together with pigment epithelial damage in the 
macular area. Consequently, permanent cen- 
tral visual loss appears with recurrent subreti- 
nal hemorrhages and fibrous tissue prolifera- 
tion in the overlying retina. The incidence of 
macular degeneration in angioid streaks varies 
from 72%* to nearly 100%.* This devastating 
macular degeneration usually occurs bilater- 
ally. 

Prophylactic light coagulation of noncom- 
plicated angioid streaks has been suggested,‘ 
but is generally not recommended. The treat- 
ment of complicated angioid streaks with neo- 
vascular membranes is still controversial. Some 
authors have reported unfavorable results,5® 
while others have had more encouraging ex- 
periences.*” Only one of these reports includ- 
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ed a long-term follow-up study in a limited 
group of patients.” The purpose of this study 
was to document the long-term results of light 
coagulation therapy of complicated angioid 
streaks. 


Material and Methods 


From January 1971 through February 1987, 
we examined 30 eyes of 24 patients who had 
disciform reactions associated with angioid 
streaks as documented by fluorescein angiogra- 
phy. The patients ranged in age from 27 to 74 
years (mean, 50 years). The neovascular mem- 
branes were treated in one or more sessions by 
argon or krypton laser, or both. We used a 
relatively large spot size of 150 to 250 um, with 
a power setting of 300 mW and a duration of 0.2 
second. In each session the entire membrane 
was treated. The follow-up period ranged from 
two months to 16 years (mean, 3.4 years). 
Fluorescein angiography was performed in all 
eyes before and after treatment. Eyes that 
showed recurrences or were incompletely treat- 
ed were retreated. 


Results 


Of 30 eyes treated with laser coagulation, 16 
(53%) showed either improved or unchanged 
visual acuity during the follow-up period (Table 
1). The other 14 eyes showed a decrease in 
visual acuity after light coagulation. Twelve of 
these eyes, however, maintained a useful visu- 
al acuity of 20/200 or better. 

The follow-up period ranged from two 
months to 16 years (mean, 3.4 years) after the 
initial treatment. The treated eyes were divided 
into four groups according to the length of 
follow-up period. The posttreatment visual 
acuity did diminish with increasing length of 
the follow-up period (Table 2). This is probably 
because the underlying disease had not been 
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TABLE 1 


CLINICAL FINDINGS IN EYES OF LASER-TREATED PATIENTS 





PATIENT NO., 
AGE (YRS), 


SEX 
oe a 


2, 47, F 


3, 70, M 


4, 32, F 


5,61, M 


EYE PREOPERATIVE POSTOPERATIVE 


R 


R 


VISUAL ACUITY 


20/200 
20/400 


20/60 
20/200 
20/80 
Counting 
fingers 
20/200 
20/100 
Counting 
fingers 
20/80 
20/40 
20/50 
20/30 
20/125 
20/30 
20/125 
20/100 
Counting 
fingers 


20/40 


20/160 
20/40 


20/25 


20/50 
20/400 
20/60 
20/60 
Counting 
fingers 
20/16 


20/40 


20/40 


20/200 
20/125 


20/200 
20/40 


20/200 
20/400 


20/160 
20/200 
Counting 
fingers 
20/50 
20/400 
20/160 
20/30 
20/100 
20/200 
20/125 
20/200 
20/200 


20/25 


20/200 
20/200 


20/200 


20/80 
20/60 
20/200 
20/125 
20/40 
Counting 
fingers 


20/25 


20/40 


FOLLOW- 


UP 
(YRS) 


4 
4 


2.5 
0.5 


5 


LOCATION OF 
NEOVASCULAR 
MEMBRANES* 


Macula 

Papillomacular 
bundle 

Macula 


Papillomacular 
bundle 

Macula 

Macula 


Papillomacular 
bundle 

Papillomacular 
bundle 

Papillomacular 
bundle 

Macula 

Other 


Papillomacular 
bundle 
Parapapillary 
region 
Macula 
Macula 
Macula 


Papillomacular 
bundle 
Macula 


Other 


Macula 
Other 


Macula 


Other 


Papillomacular 
bundle 
Parapapillary 
region 
Papillomacular 
bundle 
Parapapillary 
region 
Macula 


Papillomacular 
bundle 
Other 


LASER 
TYPE 


Krypton 
Krypton 


Krypton 
Krypton 


Argon 
Argon 


Krypton and 
argon 
Krypton 


Argon 


Krypton 

Krypton and 
argon 

Krypton 


Krypton 


Argon 
Argon 
Krypton 


Krypton 
Krypton 


Krypton and 
argon 

Krypton 

Argon 


Krypton, 
argon, and 
krypton 

Argon and 
krypton 

Argon 


Argon and 
krypton 
Krypton 
Argon 
Argon 


Krypton 


Argon 


DIAGNOSIS 

NO. OF OF FELLOW 

SESSIONS EYE 

3 — 

2 — 

2 Macular 
degeneration 

2 Macular 
degeneration 

7 = 

1 => 

1,2 — 

4 Nes 

3 Angioid streaks 

4 Angioid streaks 

3, 1 Angioid streaks 

1 Angioid streaks 

1 Angioid streaks 

1 ssa 

1 — 

1 Macular 
degeneration 

2 Macular 
degeneration 

3 — 

1,1 — 

1 Angioid streaks 

2 Macular 
degeneration 

2,1,1 Macular 
degeneration 

‘2 Macular 
degeneration 

1 Macular 
degeneration 

12 Macular 
degeneration 

1 Macular 
degeneration 

2 a 

5 = 

1 Angioid streaks 

2 Macular 
degeneration 


VISUAL 
ACUITY IN 
FELLOW EYE 


Counting 
fingers 


Counting 


fingers 


Hand 
motions 

Hand 
motions 


20/20 
Hand 
motions 
Counting 
fingers 


Counting 
fingers 
Counting 
fingers 
Hand 
motions 
Counting 
fingers 


20/20 


Hand 
motions 


EL 


“Other, areas other than the macula, papillomacular bundle, and parapapillary region. 
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TABLE 2 
MEAN PREOPERATIVE AND POSTOPERATIVE VISUAL 
ACUITY BY LENGTH OF FOLLOW-UP 


Ll 


NO. VISUAL ACUITY 
LENGTH OF OF 
FOLLOW-UP EYES PREOPERATIVE POSTOPERATIVE 
0 to 1 yrs 8 20/60 20/60 
1 to 3 yrs 8 20/60 20/60 
3 to 5 yrs 9 20/80 20/125 
>5 yrs 5 20/50 20/80 


er —————— aT 


eliminated. There is still a high probability of 
recurrence and new neovascular membranes, 
as noted in our cases (Figure). However, after a 
follow-up period of five years or more, 50% of 
the initial mean visual acuity was preserved 
(Table 2). This suggests that the treatment was 
beneficial. 

The eyes were also grouped according to 
location of the neovascular membrane before 
treatment (Table 3). The neovascular membrane 
was localized in the peripapillary region in 
three eyes, in the papillomacular bundle in ten 
eyes, in the macular region at a distance of not 
more than 1/8 disk diameter to the avascular 
zone in 12 eyes, and in more than one locus in 
five eyes. Eyes in which the primary neovascu- 
lar membranes were located in the para- 
papillary and papillomacular regions respond- 
ed best to treatment. Eyes that had lesions in 
the macula or multifocal lesions had the worst 
posttreatment prognosis. 

All eyes had bilateral angioid streaks. In 11 
patients, the fellow eyes showed disciform 
macular degeneration in a scar stage, with 
visual acuity less than or equal to counting 
fingers at 1 manda loss of central vision. Ten of 
these 11 patients noted a rapid deterioration of 
their sight in the untreated eye. The treated 
eyes of these patients had a visual acuity rang- 
ing from 20/40 to 20/200 (mean, 20/100) after a 
follow-up of two months to seven years (mean, 
two years). In this group, the treated eyes 
maintained useful visual acuity during the 
follow-up period as opposed to the untreated 
eyes. It is still uncertain, however, whether 
these eyes will preserve their visual acuity. Six 
patients showed bilateral involvement and 
have all been treated. The fellow eyes in the 
remaining seven patients did not show any 
leakage of neovascular membranes during the 
follow-up period. 


TABLE 3 
MEAN VISUAL ACUITY BY LOCATION OF 
NEOVASCULAR MEMBRANES 


a 


LOCATION OF NO. VISUAL ACUITY 
NEOVASCULAR OF 
MEMBRANES EYES PREOPERATIVE POSTOPERATIVE 
Parapapillary 3 20/60 20/50 
region 
Papillomacular 10 20/100 20/80 
bundle 
Macula 12 20/60 20/160 
Other 5 20/40 20/60 


Le 


Neovascular membranes in angioid streaks 
usually occur during middle age. When the 
success rate was correlated with age, we found 
that the best posttreatment results occurred in 
patients aged 60 years or more (Table 1). This 
finding is in contrast with clinical experience in 
age-related and juvenile macular disciform re- 
actions. However, in the five patients aged 60 
years or more, three had neovascular mem- 
branes in the parapapillary region and two had 
membranes in the papillomacular region. 

Twenty of the 30 eyes required two or more 
treatment sessions (Figure). The ten eyes in 
which only one treatment has been performed 
have had a shorter follow-up period (mean, 1.3 
years) than the other eyes (mean, 4.4 years). 
Intensive follow-up and patient instruction is 
necessary since the recurrence rate and possi- 
bility of incomplete treatment is high. Recur- 
rences that occur within several weeks of treat- 
ment and incompletely treated neovascular 
membranes should be retreated immediately. 





Discussion 





We did not notice a significant clinical differ- 
ence between eyes that received argon laser 
treatment and those that received krypton laser 
treatment. However, krypton laser should be 
the treatment of choice for neovascular mem- 
branes in the parapapillary and macular re- 
gions. 

This long-term follow-up study showed that 
treatment of neovascular membranes in angi- 
oid streaks produces satisfactory'visual results 
as well as regression of the neovasculariza- 
tions. The treated eyes maintained a usable 
visual acuity for at least a longer period than 
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Figure (Gelisken, Hendrikse, and Deutman). Patient 20. Top left, Neovascular membrane before treatment 
(arrow); visual acuity, 20/60. Top right, Two years after the first treatment; visual acuity, 20/50. Bottom left, 
Recurrence of neovascular membrane three years after the first treatment (arrow); visual acuity, 20/200. Bottom 
right, Ten months after second treatment; visual acuity, 20/200. 


the untreated fellow eyes. The untreated fellow 
eyes all suffered a loss of central vision within a 
short time (Table 1). For successful treatment 
the eyes should be treated as early as possible. 
The neovascular membranes should be treated 
completely and adequately in order not to stim- 
ulate further neovascularization.®” Paracentral 
(in the avascular zone) and subfoveal neo- 
vascular membranes should probably not be 
treated. 

Althougha double-masked, randomized trial 


would allow more definite conclusions, in this 
relatively rare ocular disease, a long-term con- 
trolled study can only be performed as a multi- 
center trial. 
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OPHTHALMIC MINIATURE 
Within four walls, probably few of us will recognize thalamus as meaning 
an inner room, a reminder that the eye was once regarded as the outer 
chamber of sight. Furnish the room witha hearth to get focus and with cline 
a bed for clinic and its many derivatives. On the hearth a fire blazes and the 
skillet of porridge is sluggishly boiling. The gruel within is atheros, in 
appearance and consistency sufficiently like to give its name to atheroma the 


porridge tumour. 


G. P. Crookes, Ophthalmologica 


Trans. Ophthalmol. Soc. U.K. 84:259, 1964 





Fadenoperation for the Management of Complicated 


Incomitant Vertical Strabismus 





Edward G. Buckley, M.D., and Bettina B. Meekins, M.D. 


We reviewed retrospectively the records of 
17 patients with incomitant vertical diplopia 
secondary to an underacting inferior rectus 
muscle who had been treated by surgically 
weakening the contralateral inferior rectus 
muscle with a posterior fixation suture 
(fadenoperation). This was the sole procedure 
in four patients with blowout fractures and in 
two patients with restriction secondary to 
scleral buckling procedures. It was combined 
with horizontal or vertical muscle surgery in 
11 patients. The procedure was particularly 
useful in preventing diplopia on downgaze 
after excessive weakening of a tight inferior 
rectus muscle in seven patients with thyroid 
ophthalmopathy. In three patients it was used 
in anticipation of an iatrogenic incomitancy in 
downgaze secondary to a large recession of a 
tight inferior rectus muscle. All patients were 
markedly improved after surgery and no com- 
plications were encountered. 


THE FADENOPERATION, introduced by Cup- 
pers in 1976,' involves suturing the rectus mus- 
cle belly to the sclera at least 1 cm posterior to 
its normal anatomic insertion. This results in 
selective weakening of the muscle in its field of 
action, without changing ocular alignment 
in the primary gaze position. The indications 
for the fadenoperation have been well de- 
scribed.?"! They include dissociated vertical de- 
viation, nystagmus blockage syndrome, double 
elevator palsy, convergence esotropia, hyper- 
tropias associated with adduction in Duane’s 
syndrome, and congenital nystagmus with a 
head turn. Saunders? reported successful elimi- 
nation of vertical diplopia after a faden- 
operation of the nonparetic inferior rectus mus- 
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cle in three patients with blowout fractures and 
muscle entrapment. He generated a mild limi- 
tation of depression in the normal eye, thereby 
balancing rotational forces and eliminating ac- 
quired vertical strabimus in downgaze. 

We report the results of 17 fadenoperations 
performed on nonparetic contralateral inferior 
rectus muscles for incomitant vertical strabis- 
mus secondary to a variety of conditions, in- 
cluding thyroid ophthalmopathy, blowout frac- 
tures, and scleral buckling procedures, as well 
as the results in three patients who underwent 
the fadenoperation in anticipation of an iatro- 
genic vertical incomitancy in downgaze. 





Material and Methods 





We reviewed retrospectively 17 consecutive 
fadenoperations performed between 1983 and 
1985. There were nine men and eight women, 
with an average age of 48 years (range, 27 to 70 
years). Each patient had evidence of inferior 
rectus muscle paresis or restriction preopera- 
tively or was anticipated to have a weakness 
postoperatively secondary to a maximal inferi- 
or rectus muscle recession. Seven patients had 
orbital blowout fractures, six patients had thy- 
roid ophthalmopathy, two patients had under- 
gone retinal detachment surgery that involved 
placement of a silicone encircling band and 
buckle, one patient had undergone a Kronlein 
procedure for Wegener’s granulomatosis, and 
one patient was status-post left inferior oblique 
muscle recession (Table). 

Before surgery, all patients underwent a de- 
tailed ophthalmic examination, including a 
comprehensive motility examination with sen- 
sory evaluation, motility measurements in all 
nine cardinal fields of gaze, forced ductions, 
and diplopia fields. All surgery had been per- 
formed by one of us (E.G.B.). The technique 
consisted of isolation of the inferior rectus 
muscle of the freely moving eye through a von 
Noorden fornix-based conjunctival flap. With 
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the muscle secured and elevated on a Jameson 
muscle hook, all check ligaments and intermus- 
cular septa were meticulously dissected free 
several millimeters posterior to the exit of the 
vortex veins. With the muscle on stretch, two 
fibrobraided 5-0 polyester sutures on spatu- 
lated needles were used to secure the muscle to 
the globe. Each suture was passed through 
partial-thickness sclera perpendicular to the 
long axis of the muscle an average of 13 mm 
posterior to the muscle insertion site, incorpo- 
rating the lateral one third of the muscle belly. 
The presence of the vortex vein limited the 
posterior extent of suture placement in each 
case. The conjunctiva was closed with an inter- 
rupted perilimbal wing suture of 8-0 poly- 
glactin. The fadenoperation was combined 
with other strabismus procedures in 11 pa- 
tients. Four of the patients had horizontal mus- 
cle surgery, four had horizontal or vertical 
surgery, or both, and three had previous verti- 
cal muscle surgery. One patient underwent a 
marginal myotomy before the placement of the 
posterior fixation suture. In three patients, the 
fadenoperation was performed in anticipation 
of contralateral inferior rectus weakening after 
maximal inferior rectus muscle recession proce- 
dures. No attempt was made to vary the effect 
of the fadenoperation by placing the suture at 
various distances from the insertion; each pa- 
tient had the posterior fixation suture placed 
just anterior to the vortex vein. 


a 


Case Reports 
li E E 


Case 1 

A 28-year-old man had been struck in the 
right orbit with an ax handle four years before 
our examination. At that time orbital x-rays 
showed a right orbital fracture. The patient 
remained asymptomatic until four years later 
when he was involved in a bicycle accident in 
which he struck his right orbit on the bicycle 
mirror, and sustained a laceration of the right 
upper eyelid and inferior canaliculus. Orbital 
x-rays failed to demonstrate definite evidence 
of a floor fracture. One week after surgical 
repair of his lacerations, the patient com- 
plained of vertical diplopia. After four months, 
he still experienced diplopia and was referred 
to us for further examination. 

Our examination showed 3 prism diopters of 
right hyperphoria at distance and near, with 
excellent fusion in the primary position. On 


downgaze, the deviation increased to 25 prism 
diopters of right hypertropia. No enophthal- 
mos was present, but there was limitation of 
depression of the right eye (Fig. 1). Results of 
the rest of the ocular examination were normal. 
Binocular diplopia fields showed that diplopia 
occurred when downgaze exceeded 10 degrees. 
Results of the remainder of the examination 
were normal. Computed tomography of the 
orbits with coronal reconstructions showed 
fractures of the right medial orbital wall, with 
displacement of the lamina papyracea but with- 
out medial rectus muscle entrapment. A non- 
displaced fracture of the right orbital floor was 
present, with no evidence of herniated orbital 
contents. However, the inferior rectus muscle 
appeared enlarged. 

Five months after injury, the patient under- 
went a fadenoperation of the left inferior rectus 
muscle, with placement of the sutures 13 mm 
posterior to the muscle insertion site. No other 
strabismus procedures were performed. 

Postoperatively the patient was orthophoric 
in the primary position at distance and near, 
with only 1 or 2 prism diopters of left hyper- 
tropia in extreme downgaze (Fig. 1). Binocular 
diplopia fields showed marked improvement in 
the range of single vision, with only a small 
island of diplopia remaining 40 degrees below 
the horizontal meridian. The patient has re- 
mained asymptomatic for 19 months. 


Case 12 

A 65-year-old woman with Graves’ ophthal- 
mopathy was referred because of strabismus. 
Three years before our examination the patient 
was found to have hyperthyroidism. She was 
treated with radioactive iodine and hypothy- 
roidism developed. She has since received 
thyroid hormone replacement to maintain a 
euthyroid state. Two years before our 
examination the patient began to experience 
horizontal and vertical diplopia. At that time 
visual acuity was 20/20 in both eyes. Ocular 
motility showed a 30-prism diopter left hyper- 
tropia and 45 prism diopters of esotropia at 20 
feet. At 13 inches, 30 prism diopters of left 
hypertropia and 20 prism diopters of esotropia 
were present. Field measurements showed the 
following: on dextroversion, there were 30 
prism diopters of esotropia and 40 prism diop- 
ters of left hypertropia; on supraduction, 40 
prism diopters of left hypertropia; on in- 
fraduction, 10 prism diopters of left hyper- 
tropia and 10 prism diopters of esotropia; and 
on levoversion, 10 prism diopters of left hyper- 
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TABLE 
SUMMARY OF DATA ON 17 PATIENTS UNDERGOING INFERIOR RECTUS FADENOPERATION 


ee ee eee ns eee a aan 


AMOUNT OF DEVIATION (A) 


poeta PREOPERATIVE POSTOPERATIVE cots S a 
SEX DIAGNOSIS PRIMARY DOWNGAZE PRIMARY DOWNGAZE SURGERY (Mos) 
1, 28, M Blowout 3 A right 25 A right Orthophoria 2 A left Left inferior rectus 19 
fracture hyperphoria hypertropia hypertropia muscle fadenoperation 
2, 36, M Blowout Orthophoria 12 A right Orthophoria Orthophoria Left inferior rectus 27 
fracture hypertropia muscle fadenoperation 
3, 53; F Blowout 3 A right 10 A right Orthophoria Orthophoria Left inferior rectus 15 
fracture hyperphoria hypertropia muscle fadenoperation 
4, 55, M Blowout 4 A inter- 14 A right Orthophoria Orthophoria Left inferior rectus 14 
fracture mittent right hypertropia, muscle fadenoperation, 
hypertropia, 10 A right medial rectus 
20 A esotropia muscle adjustable 
esotropia recession 
5.27, F Blowout 10 A left Orthophoria Orthophoria 4 A right Left inferior rectus 16 
fracture hypertropia intermittent muscle fadenoperation, 
hypertropia right inferior rectus 
muscle adjustable 
recession 
6, 65, M Blowout 1A 15 A right Orthophoria Orthophoria Left inferior rectus 12 
fracture exophoria hypertropia muscle fadenoperation 
7, 45,M Blowout 10 A right 10 A left Orthophoria 3 A left Right inférior rectus 12 
fracture hypertropia, hypertropia, intermittent muscle fadenoperation, 
18 4 10 A hypertropia right superior rectus 
esotropia esotropia muscle adjustable 
recession, left medial 
rectus muscle adjustable 
recession 
8, 60, M Thyroid Orthophoria 20 A right Orthophoria 5 A right Left inferior rectus 21 
hypertropia intermittent muscle fadenoperation 
hypertropia (previously: right 
inferior rectus muscle 
adjustable recession) 
9,58, M Thyroid 10 A 8 A left Orthophoria Orthophoria Right inferior rectus 22 
esotropia hypertropia, muscle fadenoperation, 
12 A right medial rectus 
esotropia muscle adjustable 
recession 
10, 34, F Thyroid 20 A left Orthophoria 5 A inter- Orthophoria Left inferior rectus 13 
hypertropia, mittent muscle fadenoperation, 
5 A esotropia right inferior rectus 
esotropia muscle adjustable 
recession 
11,43, F Thyroid 10 A right 20 A right 2 A right 2 A right Left inferior rectus 20 
hypertropia, hypertropia, intermittent intermittent muscle fadenoperation, 
10 A 15 A hypertropia, hypertropia, left medial rectus 
exotropia exotropia 4 A inter- 5 A inter- muscle adjustable 
mittent mittent recession (previously: 
exotropia exotropia right inferior rectus 


muscle recession, right 
superior rectus muscle 
adjustable recession) 


Vol. 105, No. 3 Fadenoperation and Incomitant Vertical Strabismus 307 


——————— as sc 


TABLE (Continued) 
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AMOUNT OF DEVIATION (A) 


jig PREOPERATIVE POSTOPERATIVE S 
SEX DIAGNOSIS PRIMARY DOWNGAZE PRIMARY DOWNGAZE SURGERY (mos) 
12, 65, F Thyroid 30 A left 10 A left 5 A inter- 10 A inter- Bimedial rectus muscle 9 
hypertropia, hypertropia, mittent mittent adjustable recessions, 
45 A 15A exotropia exotropia right inferior rectus 
esotropia esotropia muscle adjustable 
recession, left inferior 
rectus muscle 
fadenoperation 
13, 60, F Thyroid Orthophoria 20 A right Orthophoria 4 A right Left inferior rectus 12 
hypertropia hyperphoria muscle fadenoperation 
(previously: right 
inferior rectus muscle 
adjustable recession) 
14, 60, M Wegeners 5 A right 20 A right Orthophoria Orthophoria Left inferior rectus 19 
granulo- hypertropia, hypertropia, muscle fadenoperation, 
matosis 1A 10 A right lateral rectus 
exotropia exotropia muscle adjustable 
recession 
19; 72,-F Scleral 3 A left 18 A left Orthophoria 4 A inter- Right inferior rectus 24 
buckle of hypertropia hypertropia, mittent muscle fadenoperation 
the left 6A exotropia with marginal myotomy 
eye exotropia 
16, 65, M Scleral Orthophoria 15 A right Orthophoria 4 A right Left inferior rectus 30 
buckle of hypertropia intermittent muscle fadenoperation 
the right hypertropia 
eye 
17,51, M Left 4 A left 10 A left Orthophoria Orthophoria Right inferior rectus 16 
superior intermittent hypertropia muscle fadenoperation 
oblique hypertropia (previously: left 
muscle inferior oblique 


palsy muscle recession) 


tropia and 40 prism diopters of esotropia (Fig. 
2). During a one-year follow-up period, the 
ocular motility measurements remained stable. 
The patient underwent a bimedial rectus mus- 
cle recession using adjustable sutures, a right 
inferior rectus muscle recession with adjustable 
sutures, and a left inferior rectus muscle 
fadenoperation. Postoperatively, the patient 
was found to have an intermittent exotropia of 
5 prism diopters at distance and 10 prism diop- 
ters at near. On extreme right gaze, she had 20 
prism diopters of exotropia and on upgaze 10 
prism diopters of left hypertropia (Fig. 3). She 
had a mild weakness of the right medial rectus 
muscle secondary to a maximal recession. Nine 
months after her first operation, she under- 
went a small left lateral rectus muscle recession 


with posterior fixation suture. Three months 
postoperatively, she had a 10-prism diopter left 
hypertropia on extreme upgaze but was other- 
wise free of diplopia. 


Case 13 

A 60-year-old woman with thyroid ophthal- 
mopathy developed restriction of the right in- 
ferior rectus muscle resulting in 40 prism diop- 
ters of left hypertropia in the primary position 
at distance and near. The deviation increased 
significantly on upgaze but was eliminated on 
downgaze. During a one-year follow-up peri- 
od, there was no change in her ocular motility 
measurements. She underwent a recession of 
the right inferior rectus muscle on an adjust- 
able suture. Postoperatively, the patient was 
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Fig. 1 (Buckley and Meekins). Case 1. Left, 
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inferior rectus muscle on downgaze (bottom). Right, Postoperatively, primary (top) and downgaze (bottom) 


positions. 


orthophoric in the primary position at distance 
and near, with 20 prism diopters of right hyper- 
tropia on downgaze (Fig. 4). In an effort to 
eliminate diplopia on downgaze, a 13-mm 
fadenoperation was performed on the left infe- 
rior rectus muscle. Postoperatively, the patient 
remained orthophoric in the primary position, 
with a residual hyperphoria of 4 prism diopters 
in extreme downgaze (Fig. 4). The patient has 
remained free of diplopia for 12 months. 


Case 15 

A 69-year-old woman developed a rhegma- 
togenous retinal detachment in the left eye 
extending clockwise from the 4 o’clock to the 2 
o'clock meridians, sparing the macula. This 
was successfully repaired with a 2.5-mm encir- 
cling band supplemented with a 9-mm silicone 
tire placed over the retinal breaks identified in 
the superonasal quadrant. Postoperatively, the 
patient noted vertical diplopia. In the primary 
position, field measurements disclosed 3 prism 
diopters of left hypertropia at distance and 4 
prism diopters of left hypertropia at near. This 


increased in downgaze to 18 prism diopters of 
left hypertropia and 6 prism diopters of exotro- 
pia (Fig. 5). The forced duction test was posi- 
tive and the deviation was felt to be secondary 
to restriction of the left superior rectus muscle 
by the exoplants. To obviate removal of the 
exoplants, a 15-mm fadenoperation combined 
with a marginal myotomy was performed on 
the right inferior rectus muscle. Postopera- 
tively, she experienced complete resolution of 
her left hypertropia and vertical diplopia (Fig. 
5). This has remained stable for 24 months after 
surgery. 


i 


Results 


a 


Seventeen patients with incomitant vertical 
strabismus and associated vertical diplopia 
were treated with fadenoperations of the con- 
tralateral nonparetic inferior rectus muscle. 
This was combined with other conventional 
strabismus procedures in ten patients. The su- 
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Fig. 2 (Buckley and Meekins). Case 12. Preoperative ocular motility in patient with ophthalmopathy. Note 
marked restriction of the inferior rectus muscle on the right. 


tures were placed an average of 13 mm (range, 
12 to 15 mm) posterior to the muscle insertion 
site. Diplopia was improved or eliminated in all 
patients. Nine patients were orthophoric in 
downgaze (Table). 

In our series, the effectiveness of the faden- 
operation seemed to be independent of the 
magnitude of the deviation in downgaze. Both 
large and small deviations were virtually elimi- 
nated by placement of the posterior fixation 
suture at the same location. 

Patient 8, a patient with thyroid ophthalmop- 
athy and a tight inferior rectus muscle, was 
initially fusing in downgaze, with marked di- 
plopia in the primary position. The patient 
underwent a right inferior rectus muscle reces- 
sion, witha resultant duction lag of that eye on 
downgaze. He subsequently underwent a 
fadenoperation on the contralateral inferior 
rectus muscle, thereby eliminating his iat- 
rogenically induced diplopia on downgaze. Pa- 
tients 5, 10, and 12 were treated with a faden- 
operation on the contralateral inferior rectus 
muscle on the assumption that a maximum 
inferior rectus muscle recession would result in 


vertical diplopia on downgaze. These patients 
all did well postoperatively. Patient 5 had 4 
prism diopters of intermittent right hyper- 
tropia, and Patients 10 and 12 had no vertical 
deviation on downgaze. 

No complications occurred in any of these 
patients. In particular, examination of the 
fundi while the pupil was dilated showed no 
abnormalities in the area of the placement of 
the posterior fixation sutures. 


Discussion 


In theory, the best indication for the faden- 
operation is incomitant strabismus in which the 
maximum ocular deviation is away from the 
primary position. The effect of the faden- 
operation is to create a progressive loss of pull 
or torque as the muscle moves further into its 
field of action. As such, it can be used in 
situations where yoke muscles are unbalanced. 
It is especially useful when further surgery on 
the weaker yoke muscle is contraindicated. The 
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Fig. 3 (Buckley and Meekins). Case 12. Postoperatively, note minimal limitation of the right inferior rectus 
muscle, even though it has been recessed 10 mm. Exotropia on left gaze is secondary to maximum recession of 
the right medial rectus muscle. 


best example of this is in patients with orbital 
blowout fractures who have a vertical in- 
comitancy on downgaze secondary to a weak or 
tethered inferior rectus muscle. Because these 
patients have no deviation in the primary posi- 
tion, further surgery on the offending inferior 
rectus muscle can only jeopardize this situa- 
tion. As Saunders’ has shown, placement of a 
posterior fixation suture on the normal contra- 
lateral inferior rectus muscle can create a grad- 
ed limitation of depression in that eye, thereby 
balancing rotational forces and eliminating ver- 
tical diplopia. Our results confirm his findings 
in four patients with blowout fractures whose 
only deviation was in downgaze. 

There are other situations in which muscle 
surgery on the restricted eye is potentially 
hazardous, not only because of possible dis- 
ruption of ocular alignment in the primary 
position, but because of the risks associated 
with this type of surgery in eyes with other 
disease. Examples include patients who have 
had encircling silicon bands or scleral buckles 
placed as part of a retinal detachment repair, 
and patients with orbital tumors. Patients 15 


and 16 both had undergone extensive retinal 
detachment surgery with placement of large 
scleral buckles before developing diplopia. 
These patients had little deviation in the pri- 
mary position but demonstrated marked re- 
striction of the previously operated on eye on 
downgaze. By directing attention to the contra- 
lateral overacting yoke muscle (in this case, the 
inferior rectus muscle), satisfactory results can 
be obtained relatively easily. 

The fadenoperation can also be used to elimi- 
nate or prevent an iatrogenic incomitant verti- 
cal strabismus after maximum contralateral in- 
ferior rectus muscle recession, as demonstrated 
in Cases 5, 8, 10, 12, and 13. In these cases a 
tight, poorly functioning inferior rectus muscle 
was recessed in order to return the eye to the 
primary position. In Case 8, the patient had a 
large right hypertropia on downgaze postoper- 
atively. Subsequent fadenoperation of the nor- 
mal left inferior rectus muscle balanced the 
rotational forces in downgaze and eliminated 
diplopia. Cases 5, 10, and 12 had faden- 
operations placed at the time of the inferior 
rectus muscle recession surgery in anticipation 


> 





Fig. 4 (Buckley and Meekins). Case 13. Left, Preoperatively, note limitation of inferior rectus muscle on the 
right eye secondary to a large recession in the primary (top) and downgaze (bottom) positions. Right, 
Postoperatively, downgaze vertical incomitancy is eliminated by left inferior rectus muscle fadenoperation. 
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Fig. 5 (Buckley and Meekins). Case 15. Left, Preoperatively, note limitation of the left eye on downgaze. 
Right, Postoperative motility showing normal versions on downgaze. 
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of an infraduction deficit after maximal inferior 
rectus muscle recession. This had two major 
advantages. First, it eliminated the need for 
subsequent surgery. Second, it simplified the 
determination of how much postoperative ad- 
justment to perform on the contralateral, previ- 
ously restricted inferior rectus muscle. Often, 
the surgeon is faced with the dilemma of how 
much recession to perform in order to return 
the eye to the primary position, yet not weaken 
the muscle so much so that downgaze is affect- 
ed. We found it much easier to preserve down- 
gaze function when the relatively normal con- 
tralateral inferior rectus muscle was restricted 
by the posterior fixation suture. In all of our 
cases we were able to preserve enough down- 
gaze function to allow the patient to use bifo- 
cals without difficulty. 

A surprising finding was that the effective- 
ness of identical fadenoperations appeared to 
be similar for widely different magnitudes of 
deviation in downgaze. It has been recom- 
mended that the suture be placed at least 
11 mm posterior to the muscle insertion site.’ In 
our series, the sutures were placed just anterior 
to the location of the vortex vein, which was 
found to be an average of 13 mm posterior to 
the muscle insertion site. No attempt was made 
to adjust the distance that the suture was 
placed posteriorly based on the preoperative 
deviation. As can be seen in the Table, the 
deviation was eliminated irrespective of its ini- 
tial magnitude. 

Selective weakening of a muscle only in its 
field of action without changing alignment in 
the primary position is only one advantage of 
the fadenoperation. In addition, it rarely caus- 
es clinically significant limitation of ductions 
and is theoretically reversible if nonreactive 
sutures are used.’ Alio and associates? demon- 
strated the potential reversibility of the proce- 
dure when they examined histopathologically 
20 eyes in which fadenoperations had been 
performed on the superior rectus muscle of 
albino rabbits. Findings included granuloma 
foreign body reaction around the sutures, 
collagenization of the muscle tissue after the 
first postoperative month, and degeneration of 
muscle fibers. After the third postoperative 
month, the procedure is probably not revers- 
ible because of fibrotic changes and muscle 
fiber degeneration. 

No complications were encountered in our 
series of 17 patients. Complications have been 
reported in the literature, however.**"' The 
most common postoperative complication is 


undercorrection secondary to inadequate pos- 
terior placement of sutures, loose sutures, or 
anterior migration of sutures.” Other complica- 
tions are more likely related to poor intraopera- 
tive exposure. Alio and Faci” retrospectively 
reported chorioretinal scars underlying sutures 
in 28 of 187 eyes (15.0%). One case of choroidal 
ischemia after a fadenoperation was reported. 
Other unusual and rare complications include 
isolated reports of persistent mydriasis, optic 
atrophy, macular edema, vitreous hemorrhage, 
and choroidal detachments (unpublished data). 
With careful intraoperative technique, most 
complications can be avoided. 
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Negative Antibody Response to Long-Term Treatment of 


Facial Spasm With Botulinum Toxin 


Sa cc a Ln Ce ae Oe Ee eee ae E 


Russell S. Gonnering, M.D. 


Over a period of 163 weeks, 223 injections of 
botulinum A toxin were administered to 38 
patients with facial spasm syndromes. The 
maximum cumulative toxin dose was 553 
units, the maximum number of injections in 
any given patient was 16, and the maximum 
dosage of any given injection was 52.5 units. 
Sera from these patients showed no antibody 
production when measured with a standard 
mouse lethality bioassay. 


BOTULINUM A TOXIN has proved useful in the 
treatment of essential blepharospasm, Meige’s 
syndrome, and hemifacial spasm.'” Although 
this protein can elicit a humoral antibody re- 
sponse, Biglan and associates" reported an ab- 
sence of such a response in 28 patients treated 
with clinical doses of toxin. In that study, the 
maximum cumulative toxin dose was 125 units, 
with a maximum of five injections. The longest 
duration of treatment before serum sampling 
was 36 weeks. 

Greene and associates" have recently report- 
ed that clinical production of antibodies occurs 
in some patients treated for spasmodic torticol- 
lis with significantly larger toxin doses than 
that used in the treatment of facial spasm. The 
present study was undertaken in an attempt to 
define a possible dose/response curve for pro- 
duction of antibodies in response to long-term 
treatment with botulinum toxin in the dosage 
range commonly used in facial spasm. 


eS eh es Me 8 es, 
Patients and Methods 
5) BEY EAP ooh TE ee 


Serum samples were collected from 38 pa- 
tients (27 women and 11 men) and subjected to 
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a standard mouse lethality bioassay for the 
presence of antitoxin. Nineteen patients had 
essential blepharospasm, 11 had hemifacial 
spasm, and eight had Meige’s syndrome. A 
total of 223 injections were given to these pa- 
tients over a 163-week period. The mean cumu- 
lative dose was 148.2 units, with a maximum 
cumlative dose of 553.0 units (Table 1). The 
mean treatment duration was 98.8 weeks, with 
a mean of 5.9 injections given per patient. The 
mean dosage per injection ranged from 14.1 
units in hemifacial spasm to 31.3 units in Meige 
syndrome (Table 2). The length of relief of 
symptoms per injection ranged from a mean of 
10.3 weeks in Meige syndrome to 15.0 weeks in 
hemifacial spasm. 


i 


Results 
oe ENE renee Seka Ae E Se eee A; 


No antibodies to botulinum A toxin were 
seen in any of the serum samples studied. This 
indicates that less than 0.001 international unit 
of antitoxin was present per milliliter of sera. 


a 


Discussion 
AE eee PRIS S, E ls CO ete, a Sa E 


The finding of Greene and associates" of 
serum antibodies in patients treated with 
botulinum A toxin has potentially serious clini- 
cal implications. In treating spasmodic torticol- 
lis, they used significantly higher doses (mean, 
208 units; range, 90 to 413 units) than that used 
in the treatment of facial spasm. Development 
of antibodies to the toxin would be expected to 
cause resistance to further treatment, as Scott!® 
found the toxin to be ineffective in a monkey 
immunized beforehand with botulinum toxoid. 

In clinical immunization against a microbial 
toxin, the detoxified toxin, or toxoid, is normal- 
ly used to avoid clinical disease.” This presents 
a large concentration of antigenic determinants 
of the toxin, without most of the attendant 
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TABLE 1 
CUMULATIVE DATA ON 38 PATIENTS TREATED 
WITH BOTULINUM A TOXIN 


h 


MINIMUM MAXIMUM 


MEAN SEM. VALUE VALUE 
Cumulative dose (units) 148.2 20.0 125 553.0 
per patient 
Treatment duration (wks) 98.8 6.9 4.0 163.0 
No. of injections 5.9 0.6 1 16 
per patient 


risks of toxin injection itself. Concentration of 
antigenic function of a toxoid is normally given 
in flocculation units, determined according to 
the Ramon procedure." In this procedure, 
known concentrations of antitoxin are incubat- 
ed with the unknown toxoid in a water bath at 
44 to 46 C. The mixture that flocculates first is 
approximately neutral, with no toxoid or anti- 
toxin excess. This unit of antigenic activity, the 
L; dose, is calculated as follows: 


L;/ml toxoid = antitoxin units/ml X ml of antitoxin 


ml of toxoid 


Standard pentavalent botulinum toxoid at 
the Centers for Disease Control contains 1.7 Le 
of type A antigen per milliliter (oral communi- 
cation, Charles L. Hatheway, Ph.D., December 
1987). This corresponds to approximately 
16.25 wg of type A antigen per milliliter. Nor- 
mal immunization schedules call for adminis- 
tration of 0.5 ml of toxoid (812.5 ng of type A 
antigen) at weeks 0, 2, 12, and 52. 


TABLE 2 
TOXIN DOSE AND RESPONSE PER INJECTION 


eS 


MINIMUM MAXIMUM 


MEAN SEM. VALUE VALUE 
Toxin dose per 
injection (units) 
Blepharospasm 26.1 0.5 12.5 45.0 
Hemifacial spasm 14.1 0.4 10.0 20.0 
Meige's syndrome 31.3 1.6 10.0 52.5 
Total 25.4 0.7 10.0 52.5 
Response per 
injection (wks) 
Blepharospasm 10.9 0.4 1.0 32 
Hemifacial spasm 15.0 0.4 9.0 20 
Meige’s syndrome 10.3 0.7 1.0 25 
Total 11.6 0.3 1.0 32 


e—a 


Using the same concentration of antigen, but 
with a zero-, two-, ten-, and 52-week schedule, 
Fiock, Cardella, and Gearinger” found detect- 
able serum type A antitoxin levels in 65% of 
patients at 12 weeks, and in 100% of patients at 
60 weeks. 

In contrast to toxoid, botulinum toxin is mea- 
sured in units of biologic activity. One unit is 
equivalent to the LDj dose for 18- to 20-2 
female Swiss Webster mice, and is approxi- 
mately 0.4 ng.’ In this study, the mean toxin 
dose was 25.4 units (10.15 ng) with a range of 
10 to 52.5 units (5 to 21 ng). The highest dose 
reported by Greene and associates was 413 
units (165.2 ng). The maximum cumulative 
dose in this study was 553 units (221.2 ng) 
given over a 159-week period. 

It would therefore appear that the immuno- 
genic dose of botulinum A toxin administered 
clinically is between 52.5 and 413 units, which 
seems to be well below the antigenic load con- 
tained in botulinum toxoid. Fiock, Cardella, 
and Gearinger’ have pointed out, however, 
that different toxins can have the same L; value 
(antigenicity) but differing LDs values (biologic 
activity). In such situations, partial detoxifica- 
tion of the toxin is presumed to have taken 
place. If a similar process occurs during the 
initial preparation of the botulinum A toxin, a 
much higher antigenic load is possible than 
that calculated on the basis of LD: data alone 
(oral communication, Charles L. Hatheway, 
Ph.D., December 1987). 

It seems unlikely that subsequent develop- 
ment of antibodies to the toxin will occur in the 
doses reported in this study for treatment of 
facial spasm. Effective duration of relief of 
symptoms with this dosage is comparable to 
that seen in other studies using higher dosag- 
es. As the development of antibodies to the 
toxin will preclude its further usefulness in 
those patients, it seems prudent to use the 
lowest possible effective dose. 

The minimum dose and injection schedule 
required to induce antibody formation is still 
not known. This information will prove impor- 
tant in formulating a rational treatment proto- 
col for treatment of such diseases as spasmodic 
torticollis, where a high toxin dosage appears 
to be needed. 


ACKNOWLEDGMENT 
The botulinum A toxin used in this study, 
Oculinum, was provided by A. B. Scott, M.D., 
the Smith-Kettlewell Eye Research Founda- 


~ 


Vol. 105, No. 3 


Negative Antibody to Botulinum Toxin 315 


a ee ee ee (ee o L 


tion, San Francisco, California. Charles L. 
Hatheway, Ph.D., performed the mouse lethal- 
ity bioassay at the Centers for Disease Control. 


References 


1. Freuh, B. R., Felt, D. P., Wojno, T. H., and 
Musch, D. C.: Treatment of blepharospasm with 
botulinum toxin. A preliminary report. Arch. Oph- 
thalmol. 102:1464, 1984. 

2. Shorr, N., Seiff, S. R., and Kopelman, J.: The 
use of botulinum toxin in blepharospasm. Am. J. 
Ophthalmol. 99:542, 1985. 

3. Scott, A. B., Kennedy, R. A., and Stubbs, 
M. A.: Botulinum A toxin injection as a treatment for 
blepharospasm. Arch. Ophthalmol. 103:347, 1985. 

4. Tsoy, E. A., Buckley, E. G., and Dutton, J. J.: 
Treatment of blepharospasm with botulinum toxin. 
Am. J. Ophthalmol. 99:176, 1985. 

5. Mauriello, J. A.: Blepharospasm, Meige syn- 
drome and hemifacial spasm. Treatment with bot- 
ulinum toxin. Neurology 35:1499, 1985. 

6. Savino, P. J., Sergott, R. C., Bosley, T. M., and 
Schatz, N. J.: Hemifacial spasm treated with botulin- 
um A toxin injection. Arch. Ophthalmol. 103:1305, 
1985. 

7. Perman, K. I., Baylis, H. I., Rosenbaum, A. L., 
and Kirschen, D. G.: The use of botulinum toxin in 
the medical management of benign essential blepha- 
rospasm. Ophthalmology 93:1, 1986. 

8. Gonnering, R. S.: Successful treatment of 
hemifacial spasm with botulinum-A toxin. Results 
and rationale. Ophthalmic Plast. Reconstr. Surg. 
2:143, 1986. 

9. Cohen, D. A., Savino, P. J., Stern, M. B., and 
Hurtig, H. I.: Botulinum injection therapy for bleph- 
arospasm. A review and report of 75 patients. Clin. 
Neuropharmacol. 9:415, 1986. 


10. Engstrom, P. F., Arnoult, J. B., Mazow, M. L., 
Prager, T. C Wilkins, RIB, Byrd, W.A., and 
Hofmann, R. J.: Effectiveness of botulinum toxin 
therapy for essential blepharospasm. Ophthalmolo- 
gy 94:971, 1987. 

11. Mauriello, J. A., Coniaris, H., and Haupt, 
E. J.: Use of botulinum toxin in the treatment of one 
hundred patients with facial dyskinesias. Ophthal- 
mology 94:976, 1987. 

12. Jankovic, J., and Orman, J.: Botulinum A toxin 
for cranial-cervical dystonia. A double-blind, 
placebo-controlled study. Neurology 37:616, 1987. 

13. Biglan, A. W., Gonnering, R., Lockhart, L. B., 
Rabin, B., and Fuerste, F. H.: Absence of antibody 
production in patients treated with botulinum A 
toxin. Am. J. Ophthalmol. 101:232, 1986. 

14. Greene, P., Shale, H. S., Fahn, S., Brin, M., 
and Friedman, A.: Treatment of torticollis with injec- 
tions of botulinum toxin. Neurology 37(suppl. 
1):123, 1987. 

15. Hatheway, C. H., Snyder, J. D., Seals, J. E., 
Edell, T. A., and Lewis, G. E., Jr.: Antitoxin levels in 
botulism patients treated with trivalent equine bot- 
ulinum antitoxin to toxin types A, B, and E. J. Infect. 
Dis. 150:407, 1984. 

16. Scott, A. B.: Botulinum toxin injection of eye 
muscles to correct strabismus. Trans. Am. Ophthal- 
mol. Soc. 79:734, 1981. 

17. Reames, H. R., Kadull, P. J., Housewright, 
R. D., and Wilson, J. B.: Studies on botulinum tox- 
oids type A and B. III. Immunization of man. J. 
Immunol. 55:309, 1947. 

18. Carpenter, P. L.: Immunology and Serology, 
ed. 2. Philadelphia, W. B. Saunders, 1965, pp. 283- 
285. 

19. Fiock, M. A., Cardella, M. A., and Gearinger, 
N. F.: Studies on immunity to toxins of Clostridium 
botulinum. IX. Immunologic response of man to puri- 
fied pentavalent ABCDE botulinum toxoid. J. 
Immunol. 90:697, 1963. 





AMERICAN JOURNAL OF OPHTHALMOLOGY® 





FRANK W. NeEwELL, Publisher and Editor-in-Chief 
Suite 1415, 435 North Michigan Ave., Chicago, Illinois 60611 


EDITORIAL BOARD 


Thomas M. Aaberg, Atlanta 
Douglas R. Anderson, Miami 
Jules Baum, Boston 

William M. Bourne, Rochester 
Ronald M. Burde, New York 
Fred Ederer, Bethesda 

Frederick T. Fraunfelder, Portland 
Frederick A. Jakobiec, New York 
Michael A. Kass, St. Louis 
Steven G. Kramer, San Francisco 
Irving H. Leopold, Irvine 


Robert Machemer, Durham 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 
Nancy M. Newman, San Francisco 
Don H. Nicholson, Miami 
Edward W. D. Norton, Miami 
Arnall Patz, Baltimore 
Deborah Pavan-Langston, Boston 
Allen M. Putterman, Chicago 
Dennis Robertson, Rochester 


Merlyn M. Rodrigues, Baltimore 
Stephen J. Ryan, Los Angeles 
Jerry A. Shields, Philadelphia 

M. Bruce Shields, Durham 

David Shoch, Chicago 

Ronald E. Smith, Los Angeles 
Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
H. Stanley Thompson, lowa City 
E. Michael Van Buskirk, Portland 
Gunter K. von Noorden, Houston 


Published monthly by the OPHTHALMIC PUBLISHING COMPANY 
Suite 1415, 435 North Michigan Avenue, Chicago, Illinois 60611 


Directors 


A. Edward Maumenee, President 
David Shoch, Vice President 
Frank W. Newell, Secretary and Treasurer 


Edward W. D. Norton 
Bruce E. Spivey 
Bradley R. Straatsma 


EDITORIAL 


The Oral Examinations of the American Board of Ophthalmology and the 
Appointment Panel System 


Ronald M. Burde and William H. Spencer 


At the oral examination held in San Francisco 
in the fall of 1986, the American Board of 
Ophthalmology introduced “examination by 
appointment.” All ophthalmologists who were 
certified before this time have memories of 
their own oral examinations and recall the ex- 
perience as a lengthy “rite of passage.” The 
structure of that examination required candi- 
dates to spend several days in the city in which 
the examinations were held, as a maximum of 
three subjects were tested in any one day, and 
to wait in so-called “pool” rooms until an 
examiner was available, at which time they 
were summoned to be tested. The duration of 
the examination in each subject, although de- 
signed to last approximately one-half hour, 
was inconsistent, and candidates who respond- 
ed slowly often underwent extensive testing. 
On many occasions it was difficult for the 
examiner to ask a sufficient number of ques- 
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tions to assess the breadth of a candidate’s 
knowledge in a given subject. Although these 
examinations were always conducted in a pro- 
fessional and fair fashion, the Board was aware 
of their imperfections. Following the institution 
of examination by appointment, comments 
from both candidates and associate examiners 
were very positive. 

In the spring of 1987 the American Board of 
Ophthalmology introduced an examination 
conducted by appointment within a Panel Sys- 
tem. This system is designed not only to benefit 
candidate schedules by limiting the time of the 
examination to a one-half day period but also to 
improve the validity and the fairness of the oral 
examination process. The purpose of this edito- 
rial is to introduce and explain the Panel Sys- 
tem to all American Board of Ophthalmology 
diplomates as well as to current and future 
candidates. 
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At present each candidate is assigned to one 
of 17 panels, each composed of six associate 
examiners and one Board director. In the one- 
half day time, each candidate is examined fora 
period of 25 minutes in each of six subjects with 
a 15-minute break midway in the examination 
period. Prescreening ensures that all candi- 
dates are unknown to the examiners, and each 
panel includes candidates whose grades on the 
written qualifying examination varied from 
high to low. To promote consistency, all associ- 
ate examiners in each subject (category) meet 
beforehand with the Board director responsible 
for overseeing the questions in that subject. 
At these category meetings questions to be 
asked are reviewed and the appropriate an- 
swers are discussed. Individual associate ex- 
aminers are responsible for the initial evalua- 
tion and are asked to assign a preliminary 
grade for each candidate. Unlike the previous 
system, the Board director may or may not be 
present during the examination of each candi- 
date in each subject, thus providing the Board 
director with the ability to fulfill the role of a 
troubleshooter and to track the progress of all 
candidates as they proceed through the panel. 


At the end of each half-day examination ses- 
sion, the entire panel meets as a group. The 
performance of each candidate in each subject 
is then reviewed, and a consensus grade is 
determined for each subject. This process per- 
mits a longitudinal overview of a candidate’s 
performance as well as the candidate’s perfor- 
mance in each subject, thus providing a more 
comprehensive perspective of the candidate’s 
knowledge. 

Exit interviews with candidates and associate 
examiners, as well as an evaluation by profes- 
sional psychometricians, have led the Board to 
believe that the examination of candidates by 
appointment within a panel system provides a 
marked increment in the efficiency and validity 
of the testing process. The American Board of 
Ophthalmology is dedicated to the continual 
improvement of its examination methods. Ex- 
amination by appointment within a panel sys- 
tem marks a major phase in the evolution of the 
oral testing process. 


Reprint requests to Ronald M. Burde, M.D., Depart- 
ment of Ophthalmology, Montefiore Hospital and Medi- 
cal Center, 111 E. 210th St., Bronx, NY 10467. 
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Clear Graft Two Years After were confirmed in a second patient who main- 

Keratoplasty in Nephropathic tained a clear graft,? and remains free of crys- 
: i tals two years postoperatively. 

Cystinosis On the basis of our observations of these two 

Muriel I. Kaiser-Kupfer, M.D., cases, there does not appear to be convincing 


i evidence that cystine crystals recur in dono 
Manuel B. Datiles, M.D., K 7 SE SA ASE SEUR 
corneal buttons for at least two years after 


n illiam A. l D. i : 
and W A. Gahl, M.D transplantation. Such patients will be observed 
Clinical Branch, National Eye Institute (M.I.K. and t a : M E eee E $ 

, À ) o determine whether this situation will change 
M.B.D.) and the Section on Human Biochemical it 
Genetics, Human Genetics Branch, National Insti- 
tute of Child Health and Human Development 
(W.A.G.), National Institutes of Health. 


with time. 


Inquiries to Muriel I. Kaiser-Kupfer, M.D., National Eye 
Institute, National Institutes of Health, Bldg. 10, Room 
10N226, Bethesda, MD 20892. 

Crystals typical of cystinosis that recurred 
within the corneal stroma of the donor button 
transplant in each eye of a patient with nephro- 
pathic cystinosis have been described.’ These 
crystals, although subtle, were noted within six 
weeks of the transplant. The same patient in 
whom the recurrent crystals were reported was 
seen twice at the National Institutes of Health. 
The first examination occurred ten months after 
the corneal transplantation in the left eye and 
three months after the corneal transplantation 
in the right eye. In separate examinations, 
neither we nor R. Grutzmacher, M.D., who 
performed the surgery, observed any crystals 
in the donor buttons. One year later the right 
eye had become phthisical, but the corneal 
transplant of the left eye remained clear (Fig- 





ure). No crystals were seen in the cornea, Figure (Kaiser-Kupfer, Datiles, and Gahl). Slit- 

although abundant crystals were evident in the lamp biomicroscopic photograph of left cornea. Slit 

host cornea, iris, and on the surface of the lens. beam in focus on clear cornea devoid of crystals 
These observations of clear donor cornea (arrows), two years after corneal transplantation. 


L O III 


THE JOURNAL welcomes letters that describe unusual clinical or pathologic findings, experimental results, and 
new instruments or techniques. The title and the names of all authors appear in the Table of Contents and are 
retrievable through the Index Medicus and other standard indexing services. Letters must not duplicate data 
previously published or submitted for publication. Each letter must be accompanied by a signed disclosure 
statement and copyright transfer agreement published in each issue of THE JOURNAL. 

Letters must be typewritten, double-spaced, on 8 1/2 x 11-inch bond paper with 1 1/2-inch margins on all four 
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JouRNAL does not publish correspondence concerning previously published letters. 
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Leukemic Corneal Infiltrates 


Richard A. Eiferman, M.D., 
Shumel Levartovsky, M.D., 
and John C. Schulz, M.D. 


Department of Ophthalmology, University of Louis- 
ville. 


Inquiries to Richard A. Eiferman, M.D., 301 E. Muham- 
mad Ali Blvd., Louisville, KY 40202. 

Although leukemia can infiltrate virtually 
any tissue, it usually does not involve the 
avascular cornea. In their large series of pa- 
tients with leukemia, Allen and Straatsma’ 
showed that there was no corneal involvement 
beyond limbal infiltration. An extensive review 
by Kincaid and Green’ found cases of ring 
ulcers in acute myeloblastic leukemia, although 








Fig. 1 (Eiferman, Levartovsky, and Schulz). Cor- 
nea with intact epithelium and heavy lymphocytic 
infiltration of the anterior stroma, involving Bow- 
man’s layer (hematoxylin and eosin, x 440). 


Fig. 2 (Eiferman, Levar- 
tovsky, and Schulz). Well- 
differentiated lymphocytes 
in anterior stroma (X 11,000). 


320 AMERICAN JOURNAL OF OPHTHALMOLOGY 


March, 1988 





no cases of nonperipheral anterior stromal in- 
filtrates were reported. We encountered a case 
of leukemic infiltrates in a clear corneal trans- 
plant in a patient with chronic lymphocytic 
leukemia. 

An 83-year-old woman complained of a de- 
crease in visual acuity. Her medical history 
included long-standing chronic lymphocytic 
leukemia, which required no treatment, and a 
corneal transplant eight years earlier for apha- 
kic bullous keratopathy. On examination, nu- 
merous light gray circular infiltrates measuring 
5 to 6 mm were noted in her transplanted eye, 
just below an intact epithelium. Results of cul- 
tures and scrapings did not show any growth. 
A tentative diagnosis of corneal graft rejection 
was made and topical and subconjunctival cor- 
ticosteroids were applied without resolution of 
the infiltrates. On physical examination, the 
patient was found to have an enlarged liver and 
spleen, as well as numerous lymphocytes in 
her bone marrow. A corneal biopsy of the 
infiltrates was performed. Light and electron 
microscopy disclosed sheets of mature lympho- 
cytes invading the superficial corneal stroma 
(Figs. 1 and 2). 

Ophthalmologists should be aware of this 
ocular manifestation of chronic lymphocytic 
leukemia and realize that it may be the initial 
sign of an acute exacerbation. 
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Pseudophakic Pigmentary 
Glaucoma 


Michael B. Caplan, M.D., 
Reay H. Brown, M.D., 
and Lawrence L. Love, M.D. 


Glaucoma Service, Department of Ophthalmology, 
University of Texas Southwestern Medical Center. 


Inquiries to Reay H. Brown, M.D., Department of Oph- 
thalmology, University of Texas Southwestern Medical 
Center, Dallas, TX 75235-9057. 

Increased intraocular pressure associated 
with pigment dispersion has been reported 


after intraocular lens implantation.'*? We en- 
countered two cases of pseudophakic pigmen- 
tary glaucoma after lens implantation. 

A 72-year-old man underwent uncomplicated 
extracapsular cataract extraction in his left eye. 
An Anis nonangulated posterior chamber in- 
traocular lens was placed within the capsule. 
Preoperatively, his intraocular pressure was 
within normal limits and his cup-to-disk ratios 
were normal and symmetric. The postoperative 
course was uneventful, with visual acuity of 
20/20 in the left eye and normal intraocular 
pressures in both eyes. 

Ten months postoperatively, visual acuity 
was 20/30 in the left eye, the intraocular pres- 
sure had increased to 50 mm Hg, and there 
was a left afferent pupillary defect. The ante- 
rior chamber was deep, with circulating pig- 
ment in the aqueous humor. The intraocular 
lens was in good position, but there was mod- 
erate iridodonesis, pigment dusting of the iris, 
and iris transillumination defects following 
the outer curves of both lens haptics. A 
Krukenberg spindle was observed in the left 
eye. Results of gonioscopy in the right eye were 
normal. Results of examination of the left ante- 
rior chamber angle showed a dramatic, diffuse 
increase in pigmentation. No angle structures 
were visible inferiorly because of the dense 
black pigment. The horizontal cup-to-disk ra- 
tios were R.E.: 0.5 and L.E.: 0.9. Results of 
perimetry were normal in the right eye, but 
showed marked, diffuse glaucomatous visual 
field loss in the left eye. Medical therapy was 
insufficient to control the patient’s intraocular 
pressure, and he required filtering surgery. 

A 67-year-old man underwent an uncompli- 
cated extracapsular cataract extraction in the 
left eye. A medallion iris clip intraocular lens 
was secured to the iris with a 10-0 Prolene 
fixation suture. Postoperatively, intraocular 
pressure in the right eye was normal. Intraocu- 
lar pressure in the left eye, however, increased 
to 32 mm Hg, despite treatment with timolol 
maleate 0.5%, dipivefrin hydrochloride 0.1%, 
and 50 mg of methazolamide twice daily. Iris 
transillumination defects developed in the in- 
traocular lens haptics of the left eye..Goniosco- 
py disclosed normal pigmentation in the right 
angle, but a marked increase in pigmentation in 
the left angle. The horizontal cup-to-disk ratio 
remained 0.7 in the right eye but had increased 
to 0.9 in the left eye. A left afferent pupillary 
defect had developed. Results of perimetry 
were normal in the right eye but showed mild 
glaucomatous changes in the left eye. Pilocar- 
pine was added to the patient’s medical thera- 
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py, and his intraocular pressure has been con- 
trolled for the past year. 

Previous reports of pseudophakic pigment 
dispersion have shown that the increased pres- 
sure is usually mild, can generally be con- 
trolled medically, and improves with the pas- 
sage of time.'* Although these observations 
may be true in most cases, pigment dispersion 
after lens implantation may also be associated 
with increases in pressure that can cause glau- 
comatous damage to the disk and visual field. 
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Intraocular Dapiprazole to Reverse 
Mydriasis During Extracapsular 
Cataract Extraction 


Giovanni Prosdocimo, M.D., 
and Dario De Marco, M.D. 


Department of Ophthalmology, Public Hospital. 


Inquiries to Giovani Prosdocimo, M.D., Via 4 Novembre 
27, 31010 Paderno del Grappa (TV), Italy. 

Dapiprazole is a new alpha-1-lytic agent that 
is useful in reversing mydriasis by relaxing the 
dilator iris muscle.'* Unlike cholinergic drugs it 
does not cause ciliary muscle spasm nor does it 
favor breakdown of the blood-aqueous barrier 
and eye congestion. Because it does not affect 
the constrictor muscle, it does not facilitate 
pupillary block as suggested by Iuglio* and 
Mapstone.’ Unlike thymoxamine, dapiprazole 
can be prepared as a stable solution. 

We tested the miotic efficacy of a buffered 
0.1% dapiprazole solution administered intra- 
camerally during extracapsular cataract extrac- 
tion with posterior chamber lens implanta- 
tion in otherwise healthy human eyes. In 40 
consecutive patients the pupils were dilat- 
ed preoperatively using 10% phenylephrine, 
0.5% tropicamide, and 0.1% cyclopentolate. A 
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Figure (Prosdocimo and De Marco). Effect of 0.1% 
dapiprazole vs balanced salt solution on mydriasis. 
The dapiprazole reduced mydriasis by a mean of 
30%, whereas the balanced salt solution had virtually 
no effect. 


1:500,000 solution of phenylephrine was used 
in the infusion fluid to maintain dilation during 
cortex aspiration. Immediately after lens im- 
plantation and viscoelastic substance aspira- 
tion, each eye randomly received either 0.2 ml 
of 0.1% dapiprazole or 0.2 ml of balanced salt 
solution. These solutions were injected over 
the iris surface with a circular motion. 

Each group contained 20 eyes and the pupil- 
lary diameter was measured with calipers im- 
mediately before and one, two, and three min- 
utes after injection. Although there was 
virtually no change after injection of the bal- 
anced salt solution, the 0.1% dapiprazole solu- 
tion reversed mydriasis, independent of iris 
pigmentation (Figure). On routine follow-up 
examination, neither toxic reactions nor signifi- 
cant differences in endothelial damage, intraoc- 
ular pressure, or inflammatory response were 
observed between the two series. 

We suggest the use of intraocular dapiprazole 
as a safe way to reverse sympathomimeti- 
cally induced mydriasis during extracapsular 
cataract extraction. It may also be useful for 
other procedures, such as the combined 
cataract-keratoplasty intervention, which re- 
quires prompt miosis during surgery. 
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Canalicular Laceration at Birth 


Gerald J. Harris, M.D. 


Section of Orbital and Ophthalmic Plastic Surgery, 
Department of Ophthalmology, Medical College of 
Wisconsin. 


Inquiries to Gerald J. Harris, M.D., Eye Institute, 8700 
W. Wisconsin Ave., Milwaukee, WI 53226. 

A wide variety of birth injuries to the globe 
and adnexa have been reported, including mar- 
ginal eyelid laceration.'” I report a case of 
disruption of the lacrimal canaliculus as a com- 
plication of delivery. 

A 4,400-g boy was born to a 24-year-old 
primigravida woman after an uncomplicated 
pregnancy. The vaginal delivery included a 
right medial episiotomy and the use of low 
forceps. Immediately after birth, the delivery 
team noted forceps marks behind the left ear 
and lacerations of the right eyelids of the in- 
fant. 

Results of examination under general anes- 
thesia disclosed temporal chemosis and sub- 
conjunctival hemorrhage, but no laceration of 
the bulbar conjunctiva. The cornea was intact, 
the anterior chamber was formed, and intraoc- 
ular pressure was normal. Neither intraretinal 
hemorrhages nor evidence of globe rupture 
were observed. There were multiple lacerations 
of the right upper eyelid, including a full- 
thickness vertical wound lateral to the punc- 
tum. A full-thickness laceration through the 
lower eyelid transected the canaliculus (Fig. 1). 

Microsurgical repair of the lacrimal system 
and eyelids was performed, using the intuba- 
tion set designed by Crawford.’ The nasal ends 
of the silicone tube were passed through a 
silicone button, in a manner previously de- 
scribed. The wound separation was relieved 
with 7-0 polyglactin 910 suture, which was 
passed through the tarsus and medial canthal 
tendon fibers. The pericanalicular connective 
tissue was apposed with 8-0 polyglactin 910 
suture. The skin was closed with 9-0 nylon. 
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Fig. 1 (Harris). Multiple eyelid wounds sustained 


at birth include a laceration through the inferior 
canaliculus (arrow). 


Five weeks after surgical repair, the silicone 
stent was removed because erosion through the 
puncta was noted. In 14 months of follow-up, 
there has been no epiphora and the system has 
been patent to Jones and Wobig’s® primary dye 
testing and irrigation system. There are no 
signs of amblyopia or residual deformity (Fig. 
2). 

The exact mechanism of eyelid and canalicu- 
lar injury in this case is unclear. Possible of- 
fenders include the delivery forceps, finger- 
tips, and the episiotomy scissors. 

The use of silicone tubes has become stan- 
dard practice in the repair of canalicular lacera- 
tions. Although the caliber of currently avail- 
able tubing may have contributed to erosion of 
the neonatal puncta, tear drainage in this pa- 
tient has remained normal. 
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Fig. 2 (Harris). Eight months after repair, without 
epiphora or deformity. 


m 


Vol. 105, No. 3 


2. Sachs, D., Levin, P. S., and Dooley, K.: Margin- 
al eyelid laceration at birth. Am. J. Ophthalmol. 
102:539, 1986. 

3. Crawford, J. S.: Intubation of obstructions in 
the lacrimal system. Can. J. Ophthalmol. 12:289, 
1977. 

4. Harris, G. J., and Fuerste, F. H.: Lacrimal intu- 
bation in the primary repair of midfacial fractures. 
Ophthalmology 94:242, 1987. 

5. Jones, L. T., and Wobig, J. L.: Surgery of the 
Eyelids and Lacrimal System. Birmingham, Aescula- 
pius, 1976, pp. 141-145. 








A Modification in the Frontalis 
Suspension Procedure 


Jay S. Duker, M.D., 
and Leonard B. Nelson, M.D. 


Department of Pediatric Ophthalmology, Wills Eye 
Hospital, Thomas Jefferson University. 


Inquiries to Leonard B. Nelson, M.D., Department of 
Pediatric Ophthalmology, Wills Eye Hospital, Ninth and 
Walnut Sts., Philadelphia, PA 19107. 

Frontalis suspension is the surgical proce- 
dure of choice to correct blepharoptosis with 





Fig. 1 (Duker and Nelson). Towel clip. 
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Fig. 2 (Duker and Nelson). Two towel clips shown 
straddling the middle eyelid incision in the proper 
position to apply countertraction. Note the Wright 
needle with fascia lata in place, ready for subcutane- 
ous passage. 


absent or poor levator muscle function.’ This 
operation can be performed with either nonab- 
sorbable suture material or fascia lata. When 
using fascia lata, we have encountered difficul- 
ty applying sufficient countertraction to the 
eyelid margin as the fascia lata is passed subcu- 
taneously from the eyelid to the eyebrow inci- 
sions. Forceps with teeth, if large enough to 
stabilize the eyelid properly, occasionally lead 
to unwanted eyelid marginal trauma. 

To eliminate this difficulty and to pre- 
vent trauma, we use a modified version of 
Crawford’s original frontalis suspension tech- 
nique for the placement of the incisions and the 
passage of the fascia lata.” With the fascia lata 
on a Wright needle, before its subcutaneous 
passage from the eyelid to the eyebrow, we 
grasp the eyelid margin on each side of the 
incision with a plastic towel clip (Fig. 1). The 
surgical assistant then holds the towel clips and 
provides inferiorly directed countertraction as 
the fascia lata is passed superiorly to the proper 
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eyebrow incision (Fig. 2). The towel clips are 
removed after this step is completed. Any alter- 
ation in the skin of the eyelid margin from the 
grip of the towel clip disappears within min- 
utes. 

This technique has been used in over 100 
frontalis suspension operations with no occur- 
rences of eyelid deformation. The plastic towel 
clips are inexpensive and can be resterilized for 
repeated use. We have found this modification 
to be the simplest, most reliable, and most 
nontraumatic way in which to apply counter- 
traction during the frontalis muscle suspension 
procedure. 
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Incidence of Subcortical Lesions Not 
Increased in Nonarteritic Ischemic 
Optic Neuropathy on Magnetic 
Resonance Imaging 


EDITOR: 

In the article “Incidence of subcortical le- 
sions not increased in nonarteritic ischemic 
optic neuropathy on magnetic resonance im- 
aging” (Am. J. Ophthalmol. 104:398, October 
1987), by W. M. Jay and M. R. Williamson, 


the authors state: “Patients with nonarteritic 
ischemic optic neuropathy do not appear to 
have an increased incidence of generalized ce- 
rebral vascular disease.’’ However, as only 
nine patients with ischemic optic neuropathy 
and a control group of 11 patients were stud- 
ied, the result of any statistical test to deter- 
mine a significant difference between groups 
will be low. Therefore, conclusions stating no 
difference between groups must be viewed 
with extreme caution. 

A test more appropriate than the t-test for 
their series is the Mann-Whitney U Test R,’ 
which makes no assumptions about the data 
being from normal distributions. Applied to 
the authors’ data, this test also shows no dif- 
ference between groups (P = .29). However, if 
they had a sample size of 40 patients per 
group (approximately four times the size of 
the present study) and the same sample dis- 
tribution of the number of lesions as reported 
in the authors’ article, these two groups 
would be statistically different (P < .05) and 
patients with nonarteritic ischemic optic neu- 
ropathy would have an increased incidence of 
cerebrovascular disease. 

In our series of 212 patients with ischemic 
optic neuropathy,’ we found that patients 
with idiopathic ischemic optic neuropathy or 
nonarteritic ischemic optic neuropathy and 
systemic hypertension were at a statistically 
significant increased risk of developing cere- 
brovascular and cardiovascular disease when 
compared to age-, sex-, and race-matched 
control groups. We found that this association 
may have been the result of the large sample 
size (N = 212) of our series. Previous reports 
perhaps failed to find such a relation because 
of their smaller sample size (only 83 patients 
in the previously largest series*). This differ- 
ence in conclusions, which is perhaps based 
on the difference in sample size, stresses the 
importance of adequate sample sizes in clini- 
cal studies. 

When a Statistically significant association is 
present, a positive relationship can be confi- 
dently stated. However, one must be extreme- 
ly cautious before suggesting a negative rela- 
tionship or a lack of association, especially in 
studies with limited sample size, such as the 
one reported by the authors. 

We commend these authors for using mag- 
netic resonance imaging to study the relation- 
ship between nonarteritic ischemic optic neu- 
ropathy and cerebrovascular disease. We hope 
that a further study with an adequate sample 
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size will be undertaken. Based on our calcula- 
tions, such a study might indeed confirm our 
findings of the risk of cerebrovascular disease 
in such patients. 

DAVID R. GUYER, M.D. 

NEIL R. MILLER, M.D. 

CHERYL L. ENGER, M.S. 

STUART L. FINE, M.D. 

Baltimore, Maryland 
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Reply 


EDITOR: 
We thank Dr. Guyer and associates for 
their comments. Our article illustrates the 
usefulness of magnetic resonance imaging in 
studying the relationship between neuro- 
ophthalmologic conditions and generalized 
cerebrovascular disease. We agree that a larg- 
er series of patients should be compiled and 
hope our article will stimulate other investiga- 
tors to pursue this line of research. 
WALTER M. JAY, M.D. 
MICHAEL R. WILLIAMSON, M.D. 
Little Rock, Arkansas 


Can the Risk of Acetazolamide-Induced 
Aplastic Anemia be Decreased by 
Periodic Monitoring of Blood Cell 

Counts? 


EDITOR: 

This brief note is to congratulate you on the 
superb editorial “Can the risk of acetazola- 
mide-induced aplastic anemia be decreased by 
periodic monitoring of blood cell counts?” by 
A. Zimran and E. Beutler (Am. J. Ophthal- 
mol. 104:654, December 1987). The authors 
have realistically examined most of the com- 
plexities relating to the use of acetazolamide, 
a potentially life-threatening medication, and 
the management of a potentially blinding dis- 
ease. Some of the recent publications have 
oversimplified this issue. Prudent, knowl- 
edgeable, and caring physicians will give dif- 
ferent advice to different patients. 

The editorial does not provide definite ad- 
vice regarding the proper management of 
cases in which the use of acetazolamide is 
considered appropriate. Its failure to support 
a specific position is the strongest and the 
most appropriate comment that could be 
made. 

In publishing this editorial you have per- 
formed an important service for physicians 
and patients alike. 

GEORGE L. SPAETH, M.D. 
Philadelphia, Pennsylvania 


Clinical Alert: Pharmafair 15-ml BSS Solution 


Flaking of lettering on 15-ml containers of Pharmafair BSS solution 
has raised the possibility of particles contaminating the fluid or surgical 
field during surgery. The lot numbers affected are 4876 (expiration 
date, 4/89) and 5072 (expiration date, 6/89). The company has voluntari- 


ly recalled these two lots. It is recommended to discontinue use of 
products with these two lot numbers and routinely inspect plastic 
15-ml containers of BSS before use for evidence of flaking. This alert is 
in addition to the previous clinical alert highlighting the problem of 
corneal clouding encountered with Pharmafair BSS lot numbers 4000, 
4945, 4017, 4207, and 3797. 








BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Atlas of Pediatric Ophthalmology. By Joseph H. 
Calhoun, Leonard B. Nelson, and Robison D. 
Harley. Philadelphia, W. B. Saunders Company, 
1987. 320 pages, index, illustrated. $65 


Reviewed by ARTHUR L. ROSENBAUM 
Los Angeles, California 


The primary goal of the authors has been to 
design a surgical atlas for instructing residents 
and fellows in the most common surgical proce- 
dures encountered during a pediatric ophthal- 
mology rotation. Two thirds of the book is 
devoted to a description of strabismus surgical 
techniques. The last 100 pages detail nasolacri- 
mal, blepharoptosis, and congenital cataract 
and glaucoma surgery. Thus, the student has 
all the common surgical descriptions available 
in one volume. 

The most exciting aspect of the book is the 
22-page narrative in the first chapter on the 
indications for strabismus surgery. This text is 
a lucid and reasoned methodology concerning 
the details of strabismus surgical decision mak- 
ing. It has a logical structure upon which the 
physician can base decisions to proceed with 
the surgical techniques that then follow. 

There is an excellent description of limbal 
and cul-de-sac conjunctival incision techniques 
and several well-illustrated rectus muscle re- 
cession and resection procedures. The book 
contains a detailed description of superior 
oblique surgical operations, including plication 
and Harada-Ito techniques for torsional correc- 
tion. There is a current description of adjust- 
able suture procedures, although no credit is 
given to Dr. Arthur Jampolsky, who created 
this technique. The posterior fixation, “faden,” 
and Jensen procedures are detailed. However, 
no other transposition procedures, such as 
total muscle transposition for double elevator 
palsy or seventh nerve palsy, are described. 
There is no mention of botulinum toxin injec- 
tion as a treatment for strabismus alone or in 
conjunction with surgery and there is no sec- 
tion on surgical complications. 

The drawings are black-and-white. There are 
no color plates or clinical surgical photographs 
for comparison to the drawings, which would 
be helpful for beginning surgeons to appreciate 
tissue planes in color. 
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The book contains an excellent description of 
infantile nasolacrimal procedures, including 
probing, silicone tube intubation, and dacryo- 
cystorhinostomy. The chapter on blepharopto- 
sis contains standard procedures that have 
been reported in other surgical texts. The con- 
genital cataract and glaucoma surgery draw- 
ings are not detailed enough to allow the sur- 
geon to understand clearly the limbal anatomy 
or the important angle structures. Color photo- 
graphs of actual clinical cases or more detailed 
color drawings, including gonioscopically mag- 
nified views, are necessary. There is no men- 
tion of trabeculectomy, a commonly performed 
procedure for congenital glaucoma. 

The book’s great advantage is that most com- 
monly performed pediatric ophthalmology sur- 
gical procedures can be found in one volume. 
The procedures are accurate and the descrip- 
tions of these techniques are clearly written. As 
the authors mention, most of the strabismus 
surgical procedures have been described in 
detail in the Atlas of Strabismus Surgery, by 
Marshall Parks, published in 1983. 

If one does not own a strabismus or blepha- 
roptosis surgical atlas, this volume permits 
easy access to the entire range of pediatric 
ophthalmology surgical procedures. 





Manual of Clinical Problems in Ophthalmology. 
By John W. Gittinger, Jr., and George K. 
Asdourian. Boston, Little, Brown and Company, 
1987. Softcover, spiralbound, 218 pages, index. 
$19.50 


Reviewed by H. STANLEY THOMPSON 
lowa City, Iowa 


This is the latest in a large series of medical 
spiralbound manuals produced by Little, 
Brown and Co. It is indeed a manual, the kind 
of book that an ophthalmology resident would 
like to have at hand while seeing patients. 
Various topics in medical ophthalmology and 
neuro-ophthalmology are covered in 66 brief 
reviews. The type is small, but crisp and clear. 
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The reviews are well organized and directed 
toward understanding the disease process and 
recognition of the chief diagnostic features. 
Each essay closes with a paragraph or two on 
modern management. 

I find the references particularly appealing: a 
short note is appended to each one, giving the 
reader a taste of what to expect in the review. 
There are ten to 20 recent references with each 
review, which is just enough to get the student 
started on the way to a deeper understanding 
of the subject. 

A spiral binding may look untidy but it al- 
lows the book to be folded back on itself or 
opened flat at any page. To have a manual 
bound this way somehow suggests that it might 
be used as a reference work while the reader 
has both hands at work on the patient. Thus, | 
am inclined to forgive the binding. 


Books Received 


Highlights in Neuro-ophthalmology. Edited by S. 
Ishikawa, K. Mukuno, S. Uga, and J. T. W. Van 
Delen. Amsterdam, Aeolus Press, 1987. 265 
pages, index, illustrated. $80 


Thirty-five of the papers given at the Interna- 
tional Neuro-ophthalmology Society meeting 
in Hakone, Japan, in June 1986 have been pub- 
lished in this volume. Topics include optic 
nerve fibers, optic neuropathy, the optic nerve 
head, optic nerve tumors, the retinal nerve 
fiber layer, evoked potentials, ocular move- 
ment abnormalities, case reports, and new 
therapies and examination techniques. 


Meetings 


OCULAR MICROBIOLOGY AND 
IMMUNOLOGY GROUP: 22nd ANNUAL 
MEETING 


The 22nd annual meeting of the Ocular Mi- 
crobiology and Immunology Group was held 
Nov. 7, 1987, at the Hyatt Regency Hotel in 
Dallas, Texas. 


Several papers dealt with the diagnosis and 
treatment of endophthalmitis. G. A. Stern, J. 
Silberger, and Z. S. Zam described the effect of 
repetitive intravitreal antibiotic injections in 
the treatment of experimental bacterial en- 
dophthalmitis. They found that five of 26 pa- 
tients with endophthalmitis did not improve 
with a single intravitreal injection and they 
suggested that repetitive intravitreal injections 
may be necessary to reduce the concentration 
of organisms. 

J. Baum, M. Barza, and M. Sliwkowski stud- 
ied the ocular pharmacokinetics of LY146032, 
teicoplanin, and vancomycin in a rabbit mode 
of endophthalmitis. They believed it was nec- 
essary to determine the half-life of a drug in an 
inflammatory reaction in order to determine 
whether therapeutic levels are being achieved. 

R. L. Manka and W. H. Stern described a case 
of Staphylococcus aureus endophthalmitis mas- 
querading as chronic uveitis. This low-grade 
postoperative inflammation, probably caused 
by sequestered material, continued for several 
months before a diagnosis was made. 

P. R. Pavan, C. E. Margo, and L. R. Groden 
described a case of granulomatous vitritis fol- 
lowing treatment of endophthalmitis caused by 
a coryneform bacteria. The patient died 5% 
weeks after surgery, and foamy histiocytes 
similar to those seen in Whipple’s disease were 
found in the vitreous. Corynebacterium has been 
implicated in the pathogenesis of Whipple’s 
disease. 

R. C. Arffa and A. Eller described two cases 
of Listeria monocytogenes endophthalmitis. Both 
patients had acute iritis and hypopyon in previ- 
ously normal eyes. One patient was in good 
health and the other had a porcine heart valve 
and a previous episode of bacterial sepsis. Both 
patients responded to systemic intravenous 
ampicillin but both also developed retinal de- 
tachments. 

A. A. Bialasiewicz, G. Koniszewski, and R. 
Breitbach described a 79-year-old patient who 
developed a recurring iridocyclitis after cata- 
ract surgery. Staphylococcus epidermidis was 
eventually isolated from this so-called ‘‘toxic 
lens’’ syndrome. The bacteria may have been 
harbored in the lens capsule. 

J. D. Shepard, R. A. Nozik, T. A. Friberg, 
S. B. Kalish, J. A. Goldsmith, and S. R. Zeiss 
described the role of the enzyme-linked immu- 
nosorbent assay test in the diagnosis of tuber- 
culous uveitis. Anti-purified protein derivative 
antibodies in the aqueous humor may help 
establish a diagnosis of tuberculous uveitis in 
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purified protein derivative-positive patients 
with idiopathic uveitis. 

J. D. Nelson described the activation of ocu- 
lar toxoplasmosis after a subconjunctival corti- 
costeroid injection in a patient who had cata- 
ract surgery. He urged caution in the 
administration of subconjunctival corticoster- 
oid in patients with inactive chorioretinal scars. 

Y. J. Gordon, T. Araullo-Cruz, and E. 
Romanowski described a new concept in her- 
petic latency. This new concept defines latency 
as a state in which at least one viral gene is 
transcribed, but full expression is blocked, and 
no live virus is produced. 

S. M. Mahjoub, J. P. Ganley, R. Misra, and 
M. P. Langford studied the neurovirulence and 
retinal necrosis produced by herpes simplex 
virus type 2 in mice. One strain was less neuro- 
virulent than the other but caused retinal ne- 
crosis in mice. 

M. D. Trousdale and J. M. Delmage assessed 
epidermal growth factor and fibronectin in her- 
pes simplex virus type 1 infection. Neither 
epidermal growth factor nor fibronectin altered 
the antiviral activity of antiviral medications 
nor did they enhance ocular herpetic infec- 
tions. 

]. Schulman, G. Peyman, T. Albrecht, C. H. 
Lee, and L. Steahly described the effect of two 
calcium channel blockers on cytomegalovirus. 
Papaverine was a more potent inhibitor of cyto- 
megalovirus replication than verapamil. Both 
agents may be potentially beneficial in the 
treatment of cytomegalovirus retinitis possibly 
through the cyclic-GMP system. 

M. P. Langford, R. M. Kadi, J. P. Ganley, and 
M. Yin-Murphy described the inhibitory activi- 
ty of recombinant interferon a and ß against 
acute hemorrhagic conjunctivitis virus. They 
suggest that some recombinant interferons may 
be equally or more effective than natural inter- 
feron in preventing or inhibiting the spread of 
acute hemorrhagic conjunctivitis during epi- 
demics. 

P. A. Rapoza, S. K. West, S. Katala, S. L. 
Johnson, V. Turner, and H. R. Taylor described 
direct immunofluorescence monoclonal anti- 
body staining of conjunctival smears for tra- 
choma. This relatively inexpensive test is easy 
to perform and applicable to large-scale field 
studies. 

I. Sandstrom, I. Kallings, and B. Helen re- 
ported a long-term follow-up of 160 infants 
with neonatal conjunctivitis. All cases of chla- 
mydial conjunctivitis were cured with oral 


erythromycin. IgM antibodies to Chlamydia 
were thought to be of diagnostic value. 

S. I. Butrus, A. M. A. Irani, K. F. Tabbara, 
and L. B. Schwartz described an increased 
number of T mast cells in vernal conjunctivitis. 
T mast cells were tryptase-positive and kinase- 
negative while TC mast cells were tryptase- 
positive and kinase-positive. An increased 
number of TC mast cells was found in giant 
papillary conjunctivitis. 

N. R. Barney, R. M. Briggs, K. J. Bloch, and 
M. R. Allansmith presented evidence that con- 
junctival mast cells are of the connective tissue 
type. Their findings were based on mast cell 
degranulation response to a single application 
of compound 48/80 and decreased mast cell 
numbers in response to multiple applications 
of 48/80. 

A. Y. Matoba and M. Pollack evaluated the 
effect of retinoic acid and retinol on interferon 
gamma induced class II antigen expression on 
corneal and dermal fibroblasts. They found that 
retinoic acid enhances expression of class II 
antigens and they suggest that it could enhance 
rejection in patients who have had corneal 
transplants. 

G. Grabner, I. Klantschnig, J. Beczak, and I. 
Baumgartner described the production of a 
thymocyte-inhibiting cytokine by the human 
retinoblastoma cell line Y-79. Possible biologi- 
cal significance of this interleukin I inhibiting 
cytokine remains to be elucidated. 

C. M. Kalsow and L. A. Donoso described the 
response of guinea pigs to peptide M of retinal 
S antigen. Peptide M, which induces experi- 
mental allergic uveitis in Lewis rats, showed 
immunofluorescence reactivity with Müller 
cells in the guinea pig retina. These results 
were consistent with previous observations of 
Muller cells and experimental uveitis. 

R. M. Rubin, L. Elzinga, W. M. Bennett, and 
J. T. Rosenbaum studied the effects of fish oil 
dietary supplementation on endotoxin-induced 
uveitis. They suggest that fish oil intake, by 
altering arachidonic acid metabolite produc- 
tion, may reduce vascular permeability mod- 
estly without affecting the cellular infiltration 
associated with anterior uveal inflammation. 

K. J. Johns, D: M. O’Day, C. M. Parrish, and 
J. H. Elliott discussed corneal melting after 
intraocular lens implantation in patients with 
collagen-vascular diseases. This condition may 
be caused by the lens implant, dry eye, or 
production of lytic enzymes. The visual out- 
come is usually poor. 
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P. B. Donzis, B. J. Mondino, and B. A. Weiss- 
man.described microbial contamination of con- 
tact lens care systems with Acanthamoeba. All 
seven patients with Acanthamoeba keratitis had 
Acanthamoeba isolated from their care systems. 
This infection is usually associated with the use 
of homemade saline solutions. 

M. B. Moore, R. Silvany, J. P. McCulley, and 
R. W. Bowman evaluated the susceptibility of 
Acanthamoeba to current contact lens disinfect- 
ing systems. They recommended heat disinfec- 
tion of lenses or hydrogen peroxide for at least 
four hours. 

M. S. Osato, N. M. Robinson, K. R. Wilhel- 
mus, and D. B. Jones pointed out that 
Acanthamoeba produced “trails” on culture 
plates. These trails can be differentiated from 
trails produced by other organisms based on 
morphology and preservation upon serial 
transfer to fresh medium. 

J. B. Robin, R. Chan, and J. Salazar evaluated 
fluorescein-conjugated lectins in the visualiza- 
tion and possible identification of Acantha- 
moeba. These ubiquitous proteins bind specifi- 
cally with carbohydrate moieties and can be 
used to differentiate Acanthamoeba from other 
organisms. 

G. O. D. Rosenwasser, D. Miller, C. F. Gott- 
lieb, and E. Alfonso studied the cytopathologic 
effects of cobalt 60 radiation on cysts of Acanth- 
amoeba polyphaga. They showed an inverse rela- 
tionship of total radiation dose with cobalt 60 to 
cytopathologic effects, with effects becoming 
noticeable with doses as low as 5,000 rad. 

R. A. Eifermanand R. E. Nordquist described 
the successful treatment of Acanthamoeba kera- 
titis by debridement of a superficial corneal 
infiltrate. They suggest that early infection 
with Acanthamoeba may only involve the epithe- 
lium and that it may be possible to remove the 
offending organism by debridement before it 
infects the underlying stroma. 

J. H. Brinser, L. R. Groden, and A. Weiss 
identified 811 isolates of streptococci from 369 
patients over a nine-year period. Of these 
61.5% were alpha streptococci and 30% were 
pneumococci. When these organisms were sus- 
ceptible to aminoglycosides, gentamicin was 
more likely to be effective than tobramycin. 

J. K. G. Dart, J. Peacock, I. Grierson, and D. 
Seal described contact lens, corneal, and bac- 
terial interactions in a rabbit model. They 
found that the continuous wear of a Hydrogel 
contact lens did not increase adherence of Pseu- 
domonas aeruginosa to the rabbit cornea; how- 


ever, the lens surface could be colonized for up 
to one week without causing ocular inflamma- 
tion. 

A. Selwa, F. Al-Hazzaa, and K. F. Tabbara 
described their experience in Saudi Arabia with 
bacterial keratitis after penetrating keratoplas- 
ty. In corneal transplant patients 12% devel- 
oped bacterial keratitis, and these investigators 
believe this high incidence could be minimized 
or avoided by appropriate selection and better 
preoperative and postoperative management of 
trichiasis. Other conditions that predispose to 
infection included eroding sutures, dry eye 
syndrome, lagophthalmos, nasolacrimal duct 
obstruction, blepharitis, vitamin A deficiency, 
and adverse climatic conditions. 

H. S. Geggel and T. E. Gillette described a 
patient who developed an apparently sterile 
keratitis 31⁄2 years after radial keratotomy. The 
cause of the corneal infiltrate was unclear. 

R. Weisenthal, J. H. Krachmer, R. Folberg, 
W. E. Whitson, and S. P. Dunn described 
crystalline keratopathy after corneal transplan- 
tation in three patients. This condition mimics 
the crystalline keratopathy produced by Strep- 
tococcus viridans. In one patient, the crystals 
were caused by calcium. 

M. B. Hamill described crystalline keratop- 
athy after corneal transplantation for Acantha- 
moeba keratitis. In these patients, Streptococcus 
organisms were isolated. The infections may 
have been associated with the excessive use of 
topical corticosteroids. 

L. D. Ormerod, L. P. Fong, and C. S. Foster 
described microbial keratitis in 51 patients with 
mucosal scarring disorders and Sjégren’s syn- 
drome. Most cases were caused by gram- 
positive organisms. Factors such as trichiasis, 
topical corticosteroids, and bandage contact 
lenses increased the risk of infection. 

R. P. Kowalski, M. I. Roat, J. C. Stuart, and 
M. O. Ritter described the treatment of fungal 
keratitis with intracorneal stromal injections of 
antifungal agents. These rabbit studies showed 
good efficacy without significant toxic effects. 

D. S. Rootman and J. M. Hill described ionto- 
phoresis with tobramycin in the treatment of 
experimental Pseudomonas keratitis. lontopho- 
resis was significantly better than topical forti- 
fied antibiotic eyedrops in reducing viable bac- 
teria and it may be a useful adjunct in the 
treatment of severe corneal bacterial infections. 

T. O’Brien, M. R. Sawusch, J. Valentine, and 
J. D. Gottsch described topical ciprofloxacin 
therapy for aminoglycoside-resistant Pseudomo- 
nas keratitis. This quinolone antibiotic is highly 
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active against Pseudomonas and the investiga- 
tors believe that ciprofloxacin may be clinically 
useful in the treatment of aminoglycoside- 
resistant Pseudomonas keratitis. 

M. R. Sawusch, T. P. O’Brien, and J. D. 
Gottsch evaluated topical imipenem, a highly 
potent B-lactam antibiotic, in the treatment of 
aminoglycoside-resistant Pseudomonas keratitis. 
This drug has the broadest spectrum of any 
antibiotic and may be useful in the treatment of 
Pseudomonas keratitis. 

K. K. York and N. Burstein evaluated the 
ocular toxicity of polyvinylpyrrolidine-iodine, 
a broad-spectrum antimicrobial used as an oph- 
thalmic prepping solution. Because of its broad 
spectrum and apparently low toxicity, this 
agent may be useful in the treatment of corneal 
and conjunctival infections. 

J. D. Hofbauer, T. Pettit, and B. J. Mondino 
described corneal endothelial damage in a pa- 
tient whose eyelids were prepared with Hibi- 
clens before an upper eyelid blepharoplasty. 
Bullous keratopathy developed but eventually 
resolved, leaving a corneal haze. 

M. Aswad, J. Baum, M. Barza, P. Weinstein, 
and J. Groden described bilateral keratitis in a 
patient with Lyme disease. This juvenile rheu- 
matoid arthritis-like illness, first described in 
Lyme, Connecticut, is caused by Borrelia burg- 
dorferi. The keratitis developed five years after 
the initial episode of arthritis and was de- 
scribed as a bilateral, patchy avascular process 
involving both superficial and deep stroma. 
Both corneas cleared completely after topical 
corticosteroid treatment. The investigators be- 
lieved that the observed keratitis was more 
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likely to be an immunologic reaction than a 
simple infection. These patients may have a 
positive FTA-Abs but a negative rapid plasma 
reagin. 

J. E. Sutphin, J. A. Hazlehurst, D. E. Cink, 
and R. E. Reifschneider described a case of 
granulomatous scleritis caused by Mycobacteri- 
um. Acid-fast bacteria were identified in the 
granulomas and the patient was treated with 
antituberculous medications. 

R. W. Enzenauer, F. M. Cornell, J. D. Brooke, 
and C. E. Butler described Nocardia asteroides 
keratitis in a soft contact lens wearer. Poor 
hygiene and a contaminated contact lens case 
were implicated in this infection. Trimetho- 
prim-sulfamethoxazole given topically and 
orally were effective in treating the keratitis. 

S. C. Pflugfelder, J. Kronish, D. Miller, S. 
Ullman, and E. Alfonso described two cases of 
necrotizing keratitis caused by Capnocytophaga 
ochracea. Predisposing factors included expo- 
sure to organic solvent and excessively applied 
topical anesthetics. Both eyes developed pe- 
ripheral ring infiltrates followed by stromal 
necrosis and eventual perforation. Clindamy- 
cin is the drug of choice in the treatment of this 
gram-negative anaerobic bacillus. 

S. P. Holland, S. Rosenfeld, and S. Ullman 
described a corneal ulcer caused by Achromo- 
bacter xylosoxidans in a patient who used con- 
taminated timolol eyedrops. This gram- 
positive rod is a rare cause of corneal ulceration 
and may or may not respond to treatment with 
carbenicillin, the drug of choice. 
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ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 





Acta Ophthalmologica 


Use of botulinum toxin in blepharospasm and 
other facial spasms. Ruusuvaara, P., and 
Setala, K. (Univ. Eye Clin., Univ. Helsinki, SF- 
00290 Helsinki 29, Finland). Acta Ophthalmol. 
65:313, 1987. 


Of 13 patients, nine had essential blepharo- 
spasm, one had Meige’s syndrome, and two 
had hemifacial spasm. All responded well to 
botulinum toxin therapy, with control of the 
spasm varying from one to 38 weeks (mean, 11 
weeks). In contrast to previous studies, dose of 
botlinum did not need to be increased to 
achieve relief a second and third time. The only 
serious complications were a severe bilateral 
blepharoptosis in one patient, which gradually 
resolved, and a seventh nerve palsy in one 
patient, which lasted three weeks. One patient 
with myokymia had complete relief of the 
twitching of her eyelid for nine months. (5 
figures, 5 tables, 15 references)—David Shoch 


Exfoliation syndrome in enucleated haemor- 
rhagic and absolute glaucoma. Karjalainen, K., 
Tarkkanen, A., and Merenmies, L. (Univ. Eye 
Clin., 00290 Helsinki, Finland). Acta Ophthalmol. 
65:320, 1987. 


This retrospective study examined 172 eyes 
enucleated for hemorrhagic and absolute glau- 
coma. Thirty-three percent of the eyes with 
hemorrhagic glaucoma and 22% of the eyes 
with absolute glaucoma had evidence of the 
exfoliation syndrome. In patients over the age 
of 70 years, the incidence of both hemorrhagic 
and absolute glaucoma was about 50%. Al- 
though the study was performed only on enu- 
cleated eyes, it does confirm the widely held 
belief that exfoliative glaucoma is more difficult 
to control than open-angle glaucoma and that it 
can lead to neovascular glaucoma in older pa- 
tients. (1 figure, 3 tables, 6 references)—David 
Shoch 


Comparison of sodium hyaluronate and methyl- 
cellulose in extracapsular cataract extrac- 
tion. Thomsen M., Simonsen, A. H., and And- 
reassen, T.T. (Dept. Ophthalmol., Central- 
sygehuse, DK-4700 Naestved, Denmark). Acta 
Ophthalmol. 65:400, 1987. 
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Thirty patients randomly received either 1% 
sodium hyaluronate or 2% methylcellulose dur- 
ing extracapsular cataract surgery with posteri- 
or chamber implantation. In both groups the 
material was aspirated at the end of the proce- 
dure. The authors found no difference in cen- 
tral corneal thickness, intraocular pressure, 
and aqueous flare in the first postoperative 
month. Mean intraocular pressure was lower 
than the preoperative pressure in both groups 
of patients. No ill effects from the use of meth- 
ylcellulose were noted. (2 figures, 3 tables, 18 
references)—David Shoch 


British Medical Journal 


Diagnosis of ophthalmia neonatorum. Win- 
ceslaus, J., Goh, B. T., Dunlop, E. M. C., Man- 
tell, J., Woodland, R. M., Forsey, T., and 
Treharne, J. D. (Whitechapel Clin., The London 
Hospital, London, England E1 1BB). Br. Med. J. 
2905:1377, 1987. 


In 86 eyes from babies with ophthalmia neo- 
natorum, Neissseria gonorrhoeae was isolated 
from eight, Chlamydia trachomatis from 44, and 
other bacteria alone from 20. Fourteen eyes had 
negative bacteriologic cultures. However, three 
of the neonates with negative cultures had 
antichlamydial IgM antibodies. Thus, more 
than one half of the infants had chlamydial 
conjunctivitis. The simplest technique for mak- 
ing this diagnosis was a Gram-stained conjunc- 
tival smear. The smear correlated well with 
results of culture and assessment by the 
microimmunofluorescence test. This test is 
simple and inexpensive and is probably the 
most useful test in developing countries. (3 
tables, 15 references)—David Shoch 


Cancer 


Progressive loss of vision in patients with high- 
grade non-Hodgkin’s lymphoma. Holte, H., 
Saeter, G., Dahl, |. M., and Abrahamsen, A. F. 
(Lab. Immunology, Dept. Pathol., Inst. Cancer 
Res., Norwegian Radium Hosp., Montebello, 
N-0310 Oslo 3, Norway). Cancer 60:2521, 1987. 


Three patients with non-Hodgkin's lympho- 
ma responded well systemically to combined 
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treatment with cyclophosphamide, doxorubi- 
cin hydrochloride-prednisone, and methotrex- 
ate. However, all three patients developed 
bilateral optic neuritis. Although the optic neu- 
ritis may have been caused by the drugs used 
to treat the lymphoma, in one case lymphocytic 
infiltration of the optic nerves was demonstrat- 
ed by x-ray studies and in all three there was a 
response of the neuritis to increased corticoste- 
roids and to local radiation. When progressive 
loss of vision occurs in patients with high- 
grade lymphomas, lymphomatous involve- 
ment of the optic nerve is the most probable 
cause. The loss of visual acuity may be the only 
sign of recurrent lymphoma. (1 table, 18 
references)—David Shoch 


Eye 
Botulinum toxin A induced protective ptosis. 
Adams, G. C. W., Kirkness, C. M., and Lee, J. P. 
(Dept. Clin. Ophthalmol., Inst. Ophthalmol., 
Moorfields Eye Hosp., City Road, London, En- 
gland EC1 2PD). Eye 1:603, 1987. 


Botulinum toxin was injected into the levator 
muscle producing a blepharoptosis of the 
upper eyelid in 15 patients with indolent ulcers 
of the cornea. The average time for develop- 
ment of complete blepharoptosis was three 
days. Subsequent injection was necessary in 
four of the patients. The blepharoptosis per- 
sisted from one to five weeks before recovery 
began. The mean recovery period was eight 
weeks. In one patient the blepharoptosis lasted 
seven months. Twelve of the 15 patients had 
complete corneal healing as a result of protec- 
tion by the eyelid. Weakness of the superior 
rectus muscle occurred in 12 patients and last- 
ed about six weeks. (3 figures, 1 table, 7 
references)—David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Function of the diabetic retina after panretinal 
argon laser coagulation. Seiberth, V., Alex- 
andridis, E., and Feng, W. (Dept. Clin. and Ex- 
perimental Ophthalmol., University Eye Clin., Im 
Neuenheimer Feld 400, D-6900 Heidelberg, 
West Germany). Graefes Arch. Clin. Exp. Oph- 
thalmol. 225:385, 1987. 


In 16 patients with diabetes, one eye received 
400 large laser spots of panretinal argon laser 
photocoagulation and the fellow eye received 
1,500 small spots. The total coagulated area 
was approximately equal in the two eyes. Al- 
though there was a marked loss of retinal func- 
tion immediately after coagulation, much of it 
returned. There was no statistical difference 
between the eyes treated with large spots and 
those treated with small spots. Visual acuity 
was lost in 8% of the eyes. Six months after 
coagulation, visual field measurements were 
about the same as the preoperative values in 
50% of the eyes; in approximately 45% of the 
eyes, there was clear deterioration of the fields. 
Persistent field defects appeared to occur less 
frequently in eyes that had small coagulation 
spots, but this tendency was not statistically 
significant. (3 figures, 4 tables, 18 references)— 
David Shoch 


5-Fluorouracil for trabeculectomy in glaucoma. 
Kitazawa, Y., Taniguchi, T., Nakano, Y., Shirato, 
S., and Yamamoto, T. (Dept. Ophthalmol., Gifu 
Univ. School of Med., 40 Tsukasa-machi, Gifu- 
shi 500, Japan). Graefes Arch. Clin. Exp. Oph- 
thalmol. 225:403, 1987. 


The 22 patients in this study all had had at 
least two failed trabeculectomies before under- 
going another standard trabeculectomy. Of the 
22 eyes, 20 received 5 mg of 5-fluorouracil once 
a day throughout the first postoperative week 
and once every other day during the second 
postoperative week. Life tables were used to 
analyze the results. The control group consist- 
ed of 24 patients who had undergone trabecu- 
lectomy after a previous failure but did not 
receive 5-fluorouracil. After 18 months the 
probability of success was 68% in the treated 
eyes and 10% in the untreated eyes, the differ- 
ence being highly significant statistically. Post- 
operative treatment with subconjunctival 5- 
fluorouracil does seem to improve the 
prognosis after trabeculectomy in patients with 
previous failures. (3 figures, 4 tables, 7 
references)—David Shoch 


A comparative study between the PAM and the 
laser interferometer in cataracts. Dantiles, 
M. B., Edwards, P. A., Kaiser-Kupfer, M. `l., 
McCain, L., and Podgor, M. (Clin. Branch, Na- 
tional Eye Inst., NIH, 9000 Rockville Pike, Bldg. 
10, Room 10N226, Bethesda, MD 20892). 
Graefes Arch. Clin. Exp. Ophthalmol. 225:457, 
1987. 
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The Guyton-Minkowski potential acuity 
meter and the laser interferometer were used to 
determine potential visual acuity in 35 
cataractous eyes when the cataracts were not 
too dense and there was good visualization of 
the optic nerve head. Both instruments were 
found to be reliable in distinguishing between 
visual loss caused by cataracts and that caused 
by retinal changes, with accuracies of 94% for 
the Guyton-Minkowski machine and 88% for 
the laser interferometer. However, in eyes with 
advanced cataracts in which the optic disk was 
barely visible, both instruments were unrelia- 
ble (accuracies of 33% and 53%, respectively). 
The most accurate information was observed in 
severely myopic eyes with axial lengths greater 
than 29 mm, moderate cataracts, and poor visu- 
al acuity. In these eyes, both instruments were 
reliable in separating visual loss caused by 
cataracts from visual loss caused by retinal 
changes. (6 tables, 11 references)—David 
Shoch 


Journal of Medical Genetics 


Prevalence and mode of inheritance of major 
genetic eye diseases in China. Hu, D. N. (Rm. 
402, 490 Shan Xi Nan Road, Shanghai, China). 
J. Med. Genet. 24:584, 1987. 


Genetic information on ocular disease was 
collected for 700,000 people in China (more 
than 5,000 pedigrees). Dyschromatopsia in 
males occurred in roughly one of 20 males, 
which is approximately the incidence in the 
United States. The second most common ocular 
disease was degenerative myopia, occurring in 
approximately one in 100 people. Congenital 
blepharoptosis occurred in one in 500; congeni- 
tal cataract one in 3,000; retinitis pigmentosa in 
approximately one in 4,000; congenital glauco- 
ma in one in 25,000; and congenital aniridia one 
in 130,000 people. Because the Chinese are a 
mixture of many racial groups, there are varia- 
tions in incidence rates. For example, in the 
Miao race, the incidence of dyschromatopsia 
was only 1.75%, whereas in the Hasaka, a 
group that appears to be of Caucasian origin, 
the incidence of dyschromatopsia was 7.6%, 
almost identical to that in the western coun- 
tries. The mode of inheritance of dyschroma- 
topsia was x-linked recessive, as it is in other 
countries. In Leber’s optic atrophy, the ratio of 
females to males in China was almost 50:50, 


whereas in western countries only about one 
sixth of the cases occur in females. Finally, it 
appears that closed-angle glaucoma is more 
common than open-angle glaucoma in China. 
(2 tables, 12 references)—David Shoch 


Mayo Clinic Proceedings 


Heparin therapy for recent transient focal cere- 
bral ischemia. Keith, D. S., Phillips, S.J., 
Whisnant, J. P., Nishimaru, K., and O'Fallon, 
W. M. (Dept. Health Sci. Res., Mayo Clin., Roch- 
ester, MN 55905). Mayo Clin. Proc. 62:1101, 
1987. 


In a retrospective review of some 400 patients 
with initial episodes of transient ischemic at- 
tacks seen over a 25-year period, about 300 
were examined within 30 days after the first 
attack. About one third were given heparin 
within 30 days after the first transient ischemic 
attack and about two thirds did not receive 
heparin. None of the patients had had a stroke 
before the initial examination for transient is- 
chemic attacks. As might be expected, those 
with carotid disease had amaurosis fugax and 
other unilateral problems, whereas those with 
vertebrobasilar disease tended to have bilateral 
problems such as homonymous hemianopsia. 
There was no difference in age or sex between 
the group receiving heparin and that acting asa 
contro]. There was no statistically significant 
difference between the two groups for probabil- 
ity of survival, survival free from stroke, and 
survival free from transient ischemic attacks. 
The rate of hemorrhagic complications was 3.2 
per 100 person-days of heparin therapy. The 
authors conclude as a result of their own study 
and studies in the literature that there is no real 
evidence to support the routine use of heparin 
as emergency therapy for patients with a histo- 
ry suggestive of recent transient ischemic at- 
tacks. (2 figures, 6 tables, 13 references)— 
David Shoch 


Nature 


Retinal pigmented epithelial cells induced to 
transdifferentiate to neurons by laminin. Reh, 
T. A., Nagy, T., and Gretton, H. (Neuroscience 
Res. Group, Dept. Med. Physiol., Univ. Calgary, 
Calgary, Alberta, Canada T2N 1N4). Nature 
330:68, 1987. 
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The authors found that it is possible to gener- 
ate retinal neurons from retinal pigment epi- 
thelial cells in retina if the cells are cultured on 
certain specific substrates. The most active sub- 
strate is laminin, acomponent of the extracellu- 
lar matrix. When retinal pigment epithelial 
cells are plated on laminin, the cells undergo 
remarkable morphologic changes. Within one 
to three days the cells begin streaming toward 
one another and coalescing into clusters. Indi- 
rect immunofluorescent staining of these cells 
indicates that they are expressing a neuronal 
phenotype. Further, one third of the cells con- 
tain neurofilaments, a finding that is only true 
of retinal ganglion cells and not other retinal 
cell types. Thus, retinal regeneration can be 
initiated by changes in the composition of the 
extracellular matrix with which the retinal pig- 
ment epithelial cells come in contact. (2 figures, 
1 table, 27 references)—David Shoch 


New England Journal of Medicine 


Potentiation by light of lithium-induced retinal 
injury in rats. Remé, C., Federspiel, E., 
Pfeilschifter, J., and Wirz-Justice, A. (Univ. Zur- 
ich, 8032 Zurich, Switzerland). N. Engl. J. Med. 
317:1478, 1987. 


Lithium carbonate was administered for 
three weeks in high and normal therapeutic 
doses to pigmented albino rats kept in a con- 
trolled light and dark cycle with a low light 
intensity. Severe destruction of lipoprotein 
outer segment membranes of retinal photore- 
ceptors with fairly high levels of lithium in the 
retina were noted. When the dark-adapted ani- 
mals were exposed to acute pulses of light of 
increasing intensity there was a dramatic in- 
crease in the effect of lithium, which was de- 
pendent on the intensity. The authors advised 
evaluation of retinal function in patients re- 
ceiving long-term treatment with lithium. (1 
figure, 8 references)—David Shoch 


Infection of the retina by human immunodefi- 
ciency virus type |. Pomerantz, R. J., Kuritzkes, 
D. R., de la Monte, S. M., Rota, T. R., Baker, 
A.S., Albert, D., Bor, D.H., Feldman, E.L., 


Schooley, R. T., and Hirsch, M. S. (Infect. Dis. 
Unit, Massachusetts Gen. Hosp., Boston, MA 
02114). N. Engl. J. Med. 317:1643, 1987. 


The retinas were obtained in two patients 
with the acquired immunodeficiency syn- 
drome, one of whom died of brain and menin- 
geal infection with Cryptococcus neoformans and 
the other of whom developed a central nervous 
system plasmacytoid lymphoma, and were cul- 
tured for the presence of immunodeficiency 
virus. The virus was detected in the retina of 
the first patient after seven days. Cytomegalo- 
virus was not found but Cryptococcus neoformans 
was also recovered from fungal cultures of the 
retina. In the second patient the human immu- 
nodeficiency virus was isolated after ten days 
of culture, although only cotton-wool spots had 
been noted during the patient's lifetime. Thus, 
there is evidence that in addition to opportun- 
istic infection the retina may also be host to the 
human immunodeficiency virus. (2 figures, 47 
references)—David Shoch 


Pediatrics 


Neonatal anesthesia. Poland, R.L., Roberts, 
R. J., Gutierrez-Mazorra, J., and Fonkalsrud, 
E. W. Pediatrics 80:446, 1987. 


It has been common practice to perform cer- 
tain examinations and surgical procedures on 
unanesthetized neonates under the rationale 
that the risk of anesthesia is too great to justify 
the possible benefit of pain relief. The chairmen 
of several committees of the American Acade- 
my of Pediatrics have concluded that, in light of 
new pharmacologic agents and information 
now available, it is safe to administer anesthe- 
sia or analgesia to neonates undergoing diag- 
nostic or surgical procedures. The administra- 
tion should follow the usual guidelines for 
administration of anesthesia to high-risk, po- 
tentially unstable patients. The decision to use 
or withhold a particular medication for neo- 
nates should be based on the same medical 
criteria as for older patients. (12 references)— 
Paul E. Romano 
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Send News Items to 
Editor 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 

The Journal invites information concerning meetings, post- 
graduate courses, lectures, honors, and appointments. Dou- 
ble space each item and provide the name and address of the 
responsible author. Announcements of courses, meetings, 
and lectures must be submitted at least six months before the 
date of the event. 


Minnesota Academy of Ophthalmology: 
Nineteenth Annual William L. Benedict 
Lecture 


The Minnesota Academy of Ophthalmology 
presented the Nineteenth Annual William L. 
Benedict Memorial Lecture at its meeting Jan. 
8, 1988. Richard F. Hanson, Director of the 
Gray Freshwater Biological Institute, was the 
guest speaker. Dr. Benedict was president of 
the Ophthalmic Publishing Company at the 
time of his death in 1969. 


International Conference on Ophthalmic 
Photography 


The Ophthalmic Photographers’ Society will 
hold an International Conference on Ophthal- 
mic Photography, March 12-15, 1988, in Singa- 
pore. For further information, write Lawrence 
M. Merin, R.B.P., Meeting Chairman, c/o Cul- 
len Eye Institute, Baylor College of Medicine, 
6501 Fannin, Houston, TX 77030. 


New Developments in Ophthalmology 1988 


New Developments in Ophthalmology 5 will 
be held Sept. 1-3, 1988, in Nijmegen, The 
Netherlands. For further information, write 
Prof. Dr. A. F. Deutman, University Hospital, 
Dept. of Ophthalmology, P.O. Box 9101, 6500 
HB Nijmegen, The Netherlands. 


Eye Hospital Rotterdam: Third Course on 
Silicone Oil in Vitreoretinal Surgery 


The Eye Hospital Rotterdam will sponsor 
the Third Course on Silicone Oil in Vitreo- 
retinal Surgery Sept. 12 and 13, 1988. For 
further information, write Dorine Verhoeven, 
Course Secretary, Eye Hospital Rotterdam, 
Schledamsevest 180, 3000 LM Rotterdam, The 
Netherlands. 
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American Society of Ophthalmic Plastic and 
Reconstructive Surgery: 1988 Officers 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery elected the follow- 
ing officers for 1988 at the metting of the society 
in Dallas: Arthur J. Schaefer, president; Clinton 
D. McCord, Jr., president-elect; Richard L. An- 
derson, vice-president; William B. Stewart, ex- 
ecutive secretary; John A. Burns, treasurer; 
Richard K. Dortzback, secretary; Daniel L. 
McLachlan, program chairman; and Ralph E. 
Wesley, assistant program chairman. 


American Society of Ophthalmic Plastic and 
Reconstructive Surgery: Annual Meeting 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery will hold its annual 
meeting, Oct. 7, 1988, in Las Vegas, Nevada. 
For further information, write Daniel L. 
McLachlan, M.D., 122 S. Michigan Ave., Suite 
1427, Chicago, IL 60603. 


Cleveland Clinic Foundation: Continuing 
Education Program 


The Cleveland Clinic Foundation is spon- 
soring a continuing education program, Oph- 
thalmology, June 17 and 18, 1988, in Bunts 
Auditorium at the Cleveland Clinic. For further 
information, write Department of Continuing 
Education, Cleveland Clinic Educational Foun- 
dation, 9500 Euclid Ave., Room TT3-301, 
Cleveland, OH 44195; telephone (800) 762-8173 
(national), (800) 762-8173 (Ohio), or (216) 444- 
5695. 


Doheny Eye Institute: Retina for the 
Cataract Surgeon 


The Doheny Eye Institute will sponsor a 
course, Retina for the Cataract Surgeon, June 
18, 1988, in Los Angeles, California. For further 
information, write Laurie Woolf, Continuing 
Medical Education, Doheny Eye Institute, 1355 
San Pablo St., Los Angeles, CA 90033. 


Jules Stein Eye Institute: Nineteenth Jules 
Stein Lecture 


The Nineteenth Jules Stein Lecture will be 
given by Arthur J. Jampolsky, April 22, 1988, in 
Los Angeles, California. The annual postgrad- 
uate seminar will be held April 23, 1988. For 
further information, write Wrennie Murphy, 
Director of Academic Programs, Jules Stein Eye 
Institute, UCLA Medical Center, Los Angeles, 
CA 90024. 
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Long Island Jewish Medical Center: A 
Clinical Day in Ophthalmology: Pediatric 
Topics 


The Department of Ophthalmology, Long 
Island Jewish Medical Center, and the Division 
of Ophthalmology, North Shore University 
Hospital, will co-sponsor a course, A Clinical 
Day in Ophthalmology: Pediatric Topics, March 
30, 1988, at the Garden City Hotel, Garden 
City, New York. The tuition is $150; $75 for 
residents or fellows and it includes lunch and 
coffee break. The faculty includes John Flynn, 
Creig Hoyt, and David Walton. For further 
information, write Ann J. Boehme, CMP Asso- 
ciate Director for Continuing Education, Long 
Island Jewish Medical Center, New Hyde Park, 
NY 11042; telephone (718) 470-8650. 


Manhattan Eye, Ear and Throat Hospital: 
Vitrectomy Course 


The Manhattan Eye, Ear and Throat Hospital 
will hold a symposium, Vitrectomy in Anterior 
and Posterior Segment Surgery, June 4, 1988, in 
New York, New York. For further information, 
write Martha Klapp, Department of Ophthal- 
mology, Manhattan Eye, Ear and Throat Hospi- 
tal, 210 E. 64th St., New York, NY 10021. 


National Eye Institute: Clinical Vision 
Research: Epidemiologic and Biostatistical 
Approaches 


The National Eye Institute will sponsor the 
Ninth Annual Course for vision researchers, 
“Clinical Vision Research: Epidemiologic and 
Biostatistical Approaches,” April 28-May 1, 
1988, at Longboat Key Club, Longboat Key, 
Florida. For further information, write Cather- 
ine M. Beinhauer, Conference Management 
Associates, Inc., 127 Brook Hollow, Hanover, 
NH 03755; telephone (603) 643-2325. 


Ohio State University: Eighth Annual 
Resident Alumni Research Symposium 


The Department of Ophthalmology of Ohio 
State University will hold its Eighth Annual 
Resident Alumni Research Symposium June 11, 
1988. For more information, write Maureen A. 
Meck, Symposium Coordinator, Ohio State 
University, Department of Ophthalmology, 
456 W. l0th Ave., Columbus, OH 43210; tele- 
phone (614) 293-8159. 


University of Toronto: 30th Annual 
Research Meeting and Eighth Clement 
McCulloch Lecture 


The Department of Ophthalmology of the 
University of Toronto will hold the 30th Annual 
Research Meeting and the Eighth Clement 
McCulloch Lecture at the Addiction Research 
Foundation, Toronto, April 8, 1988. The guest 
speaker is David A. Robinson, Professor of 
Ophthalmology, Johns Hopkins Hospital. The 
title of his lecture is Signal Processing in the 
Oculomotor System. For more information, 
write Dr. G. E. Trope, Department of Ophthal- 
mology, Toronto General Hospital, Eaton 
Building, 5-308, Toronto, Ontario M5G 2C4; 
telephone (416) 595-3580. 


University of Washington: Fourteenth 
Annual Resident Alumni Day 


The University of Washington will hold the 
Fourteenth Annual Resident Alumni Day, May 
21, 1988, in Seattle, Washington. For further 
information, write Richard P. Mills, M.D., De- 
partment of Ophthalmology, University of 
Washington, (RJ-10), Seattle, WA 98195. 


Joint Commission on Allied Health 
Personnel in Ophthalmology: Certification 
Examinations for Ophthalmic Medical 
Assistants 


Applications are available through March 25, 
1988, for the Joint Commission on Allied Health 
Personnel in Ophthalmology certification ex- 
aminations for ophthalmic medical assistants. 
The written examinations at three skill levels 
will be held July 8, 1988, at more than 60 
locations throughout the United States. Appli- 
cations for the written certifying examinations 
must be received by March 30, 1988. For further 
information, write Joint Commission on Allied 
Health Personnel in Ophthalmology, 1812 N. 
St. Paul Rd., St. Paul, MN 55109; telephone 
(800) 284-3937, (612) 770-9775. 


Tulane Medical Center: Tulane-Ellender 
Contact Lens Course 


Tulane University Medical Center will spon- 
sor the Tulane-Ellender Contact Lens Course, 
April 29 and 30, 1988, in New Orleans, Louisi- 
ana. For further informaton, write J. A. 
D'Angelo, Jr., Tulane Medical Center, Office of 
Continuing Education, Tulane University, 1430 
Tulane Ave., New Orleans, LA 70112. 
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There are over 50 functions 
including red-green. The control 
unit also includes provisions 
for prescription adding 

using B-VAT II's built-in 
computer. The system 
can be adjusted down to 


The Mentor B-VAT™ II Video Acuity Tester — 
fast, accurate, with instantaneous displays of 9 different 
optotypes at the touch of your finger. The system 

also provides the option to display the optotypes in random 
sequences, eliminating memorization and speeding 
up patient acuity testing, even illiterates and children. 
Levels of contrast can be varied on all optotypes. 


Hand held controller displays what patient 10 ft. lanes. 
sees - B-VAT II includes a high contrast video B-VAT Il is priced at 
_ monitor plus a control module under $4,000. 


with an LCD readout of the 
monitor display, allowing 
the examiner to observe 
the patient throughout 
the examination. 


For more information, please 
write or call toll free: 


(National) 1-800-992-7557 
(Collect in Mass.) 1-617-871-6950 


U.S. Patent No. 4239351 


O&O, INC. 
3000 Longwater Drive, Norwell, MA 02061 


Prices, terms and descriptions subject to change without notice. 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Surgical Devices 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (800) 523-5620 (National) 
(215) 353-4350 (Pennsylvania) 





Keeler Instruments has introduced the new CTU 


Cryo System, which offers quick, easy-to-operate 
controls. A newly designed footswitch lets you initi- 
ate the freeze cycle from almost any direction. The 
CTU attaches to a small “E” size tank, which is ideal 
for the surgicenter. This full-function cryo uses new 
Slimline Probes. 


— 


CooperVision, Inc. 

Surgical/Systems Division 

17701 Cowan Ave. 

P.O. Box 19587 

Irvine, CA 92713-9587 

Tel: (800) 854-0155 (National) 
(800) 321-8994 (California) 


CooperVision Surgical announced that it has re- 
ceived approval from the U. S. Food and Drug 
Administration on a Low Energy Attenuator for its 
Model 2500 YAG laser. The Low Energy Attenuator 
allows ophthalmic surgeons to use the Model 2500 
YAG lasers to provide effective treatment for posteri- 
or capsulotomies at a much lower energy level than 
other lasers. Photodisruption at low energy levels 
provides an effective solution to problems encoun- 
tered with lens implant materials such as silicone 
and hydrogel. With the Low Energy Attenuator, the 
risk of lens pitting and damage to the surrounding 
tissue can be reduced. 


» Contact Lenses 


Paragon Optical, Inc. 

947 E. Impala Ave. 

Mesa, AZ 85204 

Tel: (800) 528-8279 (National) 
(602) 892-7601 (Arizona) 


A new rigid gas permeable contact lens that offers 
high oxygen transmissibility and resistance to pro- 
tein deposits has received marketing clearance for 
daily wear from the U. S. Food and Drug Administra- 
tion. The contact lens, called FluoroPerm, is among 
the first of a new generation of lenses containing 
fluorine, a substance used to improve surface charac- 
teristics. 
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~ Ophthalmic Single-Use 


We kept you in mind 
when we pioneered 


Products... 


Research revealed the need for 
convenient single-use surgical 
products. VISITEC® met that need 
by developing the first full line of 
technically superior single-use 
ophthalmic products. Designed 
for surgical and patient care 
needs from pre-op to post-op 


and especially planned ECCE. 


a. 


VISITEC COMPANY 

2043 Whitfield Park Drive 

Sarasota, FL 34243 

813-758-1428 

800-237-2174 800-543-2127 (In Florida) 


for all the right = 


Specify VISITEC®: the LEADER 
in Ophthalmic Single-Use 
Microsurgical Products 


SINGLE-USE ADVANTAGES 

e Minimize O.R. set up time. 

e Products clean, sterile, sharp and 
ready to use every time. 

e No costly resterilization or 
reprocessing. 

e Reduce possible infections, sterile 
hypopyons, clogged or damaged 
instruments caused by improper 
cleaning. 


PRODUCT IDENTIFICATION ON 
EACH PACKAGE 


e Ensures correct product and size. 
e Reduces errors. 


CONTROL COSTS 

e Eliminate sterilization and 
handling costs. 

e Allows for patient charge. 

e No hidden or undetermined 
reprocessing costs. 


* Telex 5106000179 * FAX 813-753-7473 
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VISITEC®...the BEST Single-Use 
Ophthalmic Products. Call for 
FAST Reliable Service 


CAPSULOTOMY INSTRUMENTS 

A wide range of gauges and styles 
to meet each capsulotomy technique. 
The new Cystotome for Deep Set 
Eyes (#5004) is shorter in curve for 
easier access to capsule. 


IRRIGATING CANNULAS 

Many shapes and gauges to match 
each procedure and viscous material 
used. New Formed VISCOFLOW™ 
Anterior Chamber Cannula (#5007) 
specially designed for use with viscous 
material. Formed design allows 
easier access of viscous material to 
all areas of anterior chamber. 


RETROBULBAR NEEDLES 

Point and needle encased in 
protective plastic sheath. The 
shortened single bevel of “Atkinson” 
tip decreases the possibility of 
retrobulbar hemorrhage. Different 
lengths and gauges available. 
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> Surgical Instruments 


LOOK, Inc. 
45 Charles Park Rd. 
P.O. Box 143 
Boston, MA 02132 
Tel: (800) 821-8349 (National) 
(617) 325-2112 (Massachusetts) 





- aw resi s this device to sale 
by or on the order of a physician. 


——— EE 


_ Auvdv aad —> 


LOOK, Inc. has introduced a new range of oph- 
thalmic disposable instruments including cysto- 
tomes, retrobulbars, I/A coaxials, polishers, vectis, 
and irrigating cannulas. All of the instruments are 
manfactured of high-quality materials that provide 
the surgeon with sterile, single-use products. The 
packaging allows the surgeon to view the product 
before opening the sterile pouch while it holds the 
instrument firmly, protecting it from potential pack- 
age damage. The instruments are available in boxes 
of five. 


Rudolph Beaver, Inc. 
P.O. Box 9097 
Waltham, MA 02254-9097 
Tel: (800) 225-1482 (National) 
(617) 894-5230 (Massachusetts) 


~ 





Beaver has introduced a wide range of single-use 
ophthalmic instruments for precision, safety, and 


consistency. Ocu-1 includes anterior chamber cannu- 
las, cystotomes, retrobulbar needles, capsule polish- 
ers, lens loops, and a complete line of manual I/A 
components. Single-use specialty items, such as lac- 
rimal intubation cannulas and radial keratotomy irri- 
gating cannulas, are also part of the Ocu-1 line. All 
Ocu-1 products feature sharp cutting edges and spe- 
cially finished smooth edges on all cannulas. All 
instruments are double sterile packaged for safety 
and economy, and provided in quantities of five per 
box. 


> Slit Lamps 


Carl Zeiss, Inc. 

One Zeiss Dr. 

Thornwood, NY 10594 

Tel: (800) 522-5204 (National) 
(914) 681-7768 (New York) 





The new Zeiss Photo Slit Lamp 40 SL/P for hospi- 
tals and physicians’ offices allows the user to per- 
form every type of slit photography with one in- 
strument. Designed for photodocumentation and 
diagnosis of ocular anterior segment diseases, the 40 
SL/P Photo Slit Lamp permits motorized setting of 
the slit width and height. The adjustable slit depth of 
focus lets the clinician transect the anterior segment 
in one optical slit, with the option to set double or 
triple slit for safer, faster diagnosis. 


March, 1988 
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For patient and surgeon alike, the 
unique illumination design of Wild 
M 600 series surgical microscopes 
offers ideal conditions for 
microsurgery of the eye, because: 


e the high-contrast 0° illumination 
optics clearly show the vivid red 
fundus for the safe removal of the 
patient’s lens 

è use of the compact adjustable- 
angle oblique illuminator 
protects the retina 






e the slit-illuminator’s outstanding 
slit quality and adjustability 
enable the surgeon to direct the 
light to any part ot the eye easily, 











Wild Heerbrugg Ltd - 9435 Heerbrugg - Switzerland - Telex 881 222 


Ernst Leitz KG D-6330 Wetzlar Telex: 483849 @ E. Leitz (Instruments) Ltd. Luton. LUI3HP UK Telex: 825475 Leitzg @ 
Sté Wild Leitz France F-92506 Rueil Malmaison Télex: 20 





without having to 
reposition the surgical 
microscope 


e the illuminators have 
quick-change lamp 
mounts and provide an 
ideal working distance 

e the use of other accesso- 
ries does not impair 
risk-free, sterile working 





Wild M600 series surgical 


microscopes: flexible, Trademark of 
è z world-famous products 
stable, optically unique from the Wild Leitz Group 


3334 wif @ Leitz Italiana SRL I-20133 Milano 


Telex: 320371 leizmi @ Wild Leitz Canada Ltd. Willowdale. Ont M2H 2C9 Telex: 06-986560 wildleitz tor @ 


Ernst Leitz Inc. Rockleioh. New lersev 07447 Telenhane- 


(901) 747 11 MN @ WHAT aits (Cohewanin\ AM OLY ONNA Var 


Uj WALD LEITZ 


Mi 4-87 
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The new photo slit lamp combines ergonomic, 
modern design with superb optics. Newly designed 
Zeiss slit-lamp optics and the Zeiss T* antireflection 
coating of the entire optical system provide a large 
field of view and excellent imaging quality. New 
features include a motorized camera systm, a flip-in, 
flip-out beamsplitter (in addition to the regular 
beamsplitter), 20-degree tilt prism, and a removable 
computer fill-in flash that provides a diffuse back- 
ground. 


» Diagnostic Devices 


IntraOptics, Inc. 

P.O. Box 317 
Huntington, WV 25708 
Tel: (800) 843-1137 


IntraOptics, Inc. has acquired the rights to the 
product line for the Opacity Lensmeter, developed 
by the Swiss engineering firm Interzeag. The Opacity 
Lensmeter can detect objectively and quantify the 
slightest degree of opacity or cataract present. It 
provides the physician with a precise, documented 
measurement of opacity. The Opacity Lensmeter 
provides adequate and accurate documentation for 
Medicare, legal, clinical, and ethical purposes. 


> Intraocular Lenses 


3M Vision Care 

P.O. Box 33600 

St. Paul, MN 55133-3600 

Tel: (800) 235-6911 (National) 
(800) 322-6981 (California) 


3M Vision Care has introduced an all polymethyl- 
methacrylate intraocular lens with Easy-Flex brand 
haptics. The haptic features a flex point designed to 
permit flexibility for ease of insertion. The Style 15LE 


modified C-loop lens, for surgical correction of apha- 
kia after extracapsular cataract extraction, features 
5/0 blue PMMA haptics designed specifically to over- 
come the stiffness often associated with PMMA 
loops. 

The lens is designed for laser use. Having no ridge, 
for maximum usable optic area, the convex-concave 
6-mm optic with full-range ultraviolet absorption is 
available in powers ranging from 9.0 to 25.0 diopters 
in 1.0 diopter increments, and from 14.5 to 24.5 
diopters in 0.5 diopter increments. Optics are avail- 
able either with four 0.4-mm positioning holes or 
without holes, for glare reduction. This is an investi- 
gational device. 


Optical Radiation Corp. 

1300 Optical Dr. 

Azusa, CA 91702 

Tel: (800) 423-1887 (National) 
(800) 821-8754 (California) 





Optical Radiation Corp. has introduced the 
U150KC, a one-piece polymethylmethacrylate, 
plano convex posterior chamber lens. The lens 
has a full 6.0-mm functional optic zone, with 
two positioning holes at the 6 and 12 o'clock 
meridians on the gussets and two eyelets. The 
haptic design minimizes pressure on eye tis- 
sues. The lens has excellent centration, thus 
reducing the potential for glare. 
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EAGLE VISION-FREEMAN™ DIUNCTUM PLUG KIT... 


A For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 


NEW NEW MODEL #0003 


SHORT PLUG WITH 
Z, DOME CONFIGURATION 


In response to physicians who have requested a 
smaller dome and shorter length plug. 


















on PA Introduction of punctum plug held in place by inserter end of 
a; dilator/inserter instrument. 





LACTOPLATE™ 


Lactoferrin Immunological Test System 


Use when Schirmer values are questionable. 


The first new approved method for clinical assessment of 
lacrimal gland function. Simple and quick in-office procedure. 








Temporary Intracanalicular | MOIST EYE™ Moisture Panels 
Collagen insert sash FOER O wear into 
moisture chambers. 

x For diagnosis of certain ocular disorders and to 
enhance temporarily the effect of ocular medication. 





Collagen Implants 





* Other y 3 W Products from Eagle Vision 


EV™ Lid Cleanser Kit EV™ Rose Bengal 1% EV™ Anesthetic- Eagle Vision-Freeman™ 
containing 8 fl.oz. bottle of Sterile Ophthalmic Fluorescein Surgical Head and Hand 
cleanser and 50 cleansing pads. Solution Rest with One Head Height 
Adjustable Insert 


6485 POPLAR AVE., MEMPHIS. TN 38119 


© EAGLE VISION, INC., 1988 1-800-222-7584 IN TN 9OI-767-3937 


Marco's new Laseron is everything doctors have wanted 
in a YAG laser. Its compact size is ideal for office use. Its 
price is within reach of the average practitioner. And, best 
of all, its features compare with those found on larger, in- 
stitutional lasers. 

It’s possible you may never need all the Laseron has to 
offer. But with the sophistication of today’s practice and the 
continuing advent of new procedures, Marco wanted to 
make sure you are prepared. 

Here are just some of the Laseron’s features: 

E A “through-the-microscope-head” optical system 
employing a reliable, specially designed Marco IV slit lamp. 
@ A near fundamental mode laser with a 1-5 pulse burst. 
E Continuously variable power up to 10 millijoules, with 
the added plus that the Laseron automatically tests itself 
each time you change the power. 

E A dual “He Ne” aiming system. 

E A 16-degree cone angle. 
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LASER OUTPUT 


laer Beaty — a 
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E Automatic sequencing so that all you have to do is turn 
the key on and wait for the ready light. In the intervening 
second or two, the Laseron electronically tests itself and pre- 
pares itself for use. 
@ A unique self-diagnostic safety package including a Q- 
switch verification system, a fail safe shutter, and tamper- 
proof system-interlocks. 
W Full use of the slit lamp with or without the laser. You 
can also outfit the slit lamp with an assistantscope or video 
camera. 

Put the Laseron to the test in your own office. Call Marco 
Technologies today for a complimentary demonstration. 


VISIBLE & INVISIBLE 

LASER RADIATION 

AVOID EYE OR SKIN EXPOSURE TO 
DIRECT OR SCATTERED RADIATION 


CAUTION: Federal (U.S.) Law Restricts 
this Device to Sale by or on 
the Order of a Physician. 







WG4am 1OmJ-Ses. 633m 25uW-CW 


CLASS Ili ò LASER PRODUCT 






A division of Marco Equipment, Inc., 11825 Central Parkway, P.O. Box 16938, Jacksonville, FL 32245-6938 
mza (904) 642-9330, Nationwide Toll-free: 1 (800) 874-5274, In Florida: 1 (800) 227-0084, Telex: 756172 


The “Champion” Swiss Army knife is a product of Victorinox of Switzerland Ltd. 
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Third Course 


SILICONE OIL IN VITREORETINAL 
SURGERY 


September 12-13, 1988 
Eye Hospital Rotterdam 


In this course, designed for the experienced vitreoretinal sur- 
geon, the practical use of silicone oil in vitreoretinal surgery 
will be emphasized. In film and video presentations the con- 
cept of the currently used technique and latest advances will 
be illustrated. Indications, techniques and complications will 
be discussed with selected international experts. The presen- 
tation of special cases by the participants is encouraged. 


Faculty 
Relja Zivojnovic, M.D. 
Diane Mertens, M.D. 
Ed Peperkamp, M.D. 


Limited Registration 

Location: Museum Boymans-van Beuningen 

Fee: Dfl. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 
3000 LM Rotterdam 
The Netherlands 


QUANTITATIVE A—and B—SCAN ULTRASONOGRAPHY 
and 


DIAGNOSTIC IMAGING of the EYE and ORBIT 





Department of Ophthalmology Cornell University Medical School 
New York, New York 


Sixteenth Annual Course June 2nd and 3rd, 1988 


under the direction of 
D. JACKSON COLEMAN, MD 


FEE: $300 physician 
$200 Residents, Fellows,and Technicians ** 


CME: This program has applied for 14 hours Category | AMA credit 


** (letter of verification from Department Chairman) 


AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 
Route 100 
Millwood, NY 10546 
(914) 762-2200 


Mapleton House Books, Inc. 
P.O. Box 463 
525 DuMont Ave. 
Brooklyn, NY 11207 


Alfred Jaeger, Inc. 
66 Austin Bivd. 
Commack, NY 11725 
(516) 543-1500 


Reprints of the Cumulative Index 1978-1982 are avail- 
able from: 


University Microfilms 
Reprint Department 
300 North Zeeb Road 
Ann Arbor, MI 48106 
(800) 521-0600 (313) 761-4700 ex 298 





FACULTY: Stanley Chang, MD 


Frederic L. Lizzi, EngScD 
Mark J. Rondeau 

Leslie Saint Louis, MD 
Ronald H. Silverman, PhO 
Mary P. Whalen, BA 


GUEST FACULTY: Louise A. Berlin, ROMS 


Richard D. Binkhorst, MD 
Barrett G. Haik, MD 
Mary E. Smith, ROMS 


LOCATION: The course will begin at the Uris Auditorium 
Cornell University Medical College 
1300 York Avenue 
New York, New York 


FOR INFORMATION CONTACT: Mary P. Whalen 
212/472—4540 Course Coordinator, USG ‘88 

525 East 68th Street 

NYC, NY 10021 F—818 
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THE INSTRUMENT OF CHOICE 
in over 100,000 Vitrectomy Procedures 


Available only fom ALCON SURGICAL 


Division of Alcon Laboratories, Inc. = 
Alcon Laboratories, Inc. 2 i ket 
P.O. Box 6600 


| Fort Worth, Texas 76115 _ 
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The American Journal of Ophthalmology 


Announces the Publication of the 
Five-Year Cumulative Index 
(January 1983—December 1987) 
320 Pages Covering Volume 95 to Volume 104 


Order now to receive this valuable guide to over 1,400 articles, 
letters, abstracts, book reviews and meetings 
More than 14,000 entries for easy reference 
Separate subject, authors and abstract indexes 
Your back issues become a text book 
You cannot afford to be without this handy reference to more than 8,200 pages 


of important clinical and research data from the world’s premier ophthalmologic 
journal. 


Available in May 1988 for only $12.00 
Non-Subscribers $15.00 





AJO Subscription Number 


Name (include degree) 





Affiliation 





Address 





aa i ees UN ae IP 





Total payment enclosed ($12.00 each) ———____ U.S.) 
PAYMENT MUST ACCOMPANY ORDER 
Make check payable to The Ophthalmic Publishing Company 
Mail coupon and check to: The American Journal of Ophthalmology 
Subscription Department 
Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 
d.S.A. 
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Introducing 
- the incredible Canon RK:1. 


Wed like you to look at it two ways. 


DATE: 87703715 


The new Canon RK-1 combines the HO 


best features and advantages of Auto- 
refractor and Autokeratometer instru- 


and keratometry readings on a single 
print-out. Best of all, the cost to add this 
UD: versatile new instrument to your practice 
ments, providing additional capabilities SFH 5 vi is about the same as many popular auto- 
not found in either individual unit. E ğ refractors alone. So no matter how you 

The RK-1 may be operated in Refrac- Sii pp look at it, its another sound investment 
tion, Keratometry or CONTINUOUS is | 3 from Canon. 
modes to measure sphere, cylinder and 
axis as well as K readings. Residual 
Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. AE or E CANON U.S.A., INC 

The single, compact RK-1 saves pean AS ary NE CHICAGO100 Park Bld. Itasca. IL 60143 (312) 250-6200 
space, reduces examination time LOS ANGELES—123 Paularino Ave. East, Costa Mesa ; 

° . CA 92626 (714) 979-6000 © 1986 Canon U SA In 

and provides both refraction Z 


RIGHT 


f Enjoy easy extended payment 
Canon Bis 


-~-— = 
123% 1234%Sb 7 al participating 
canon USA Available only ir 


Free film or air travel from 
March 1st through April 
30th, 1988. Call for details. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 
435 N. Michigan Ave., Suite 1415 Chicago, IL 60611 
CHECKLIST FOR AUTHORS 


A signed American Journal of Ophthalmology disclosure statement and copy- 
right transfer must accompany all manuscripts submitted. 


Title Page 
Title may not exceed a maximum of 110 characters and spaces. 
Subtitles are not used. 
Provide highest academic degree and departmental affiliation for each author. 
Provide complete address for author designated as receiving requests for 
reprints. 


Format 

Double space all copy. Nothing should be single spaced: title page, quotations, 
tables. 

Margins must be 11⁄2 inches on each side. 

Do not use italic or boldface type. Do not underline. Do not use all capitals. 

Use letter-quality, not dot matrix, type. 

Abbreviations (except units of measure) should not be used. 

Provide exact numbers as well as percentages. 

Do not include acknowledgments to staff, colleagues, and technicians. 


References 
References must follow Journal style. 
All references must be cited in numerical order in the text. 
All author names and complete titles must be included in all references. 
Personal communications should be cited in text and not listed as references. 


Illustrations 

All illustrations must be cited in numerical order in the text. 

Photographs must be glossy prints of high quality. 

Full-face photographs must be accompanied by a signed consent from the 
patient. 

Legends must follow Journal style. 

Both slides and high quality prints must be submitted for color illustrations. 

A page of the Journal is 7 inches wide and 10 inches long. A column is 3 inches 
wide. Crop illustrations to fit the space available. 


Tables 
Tables must be double-spaced throughout. 
All tables must be cited in numerical order in the text. 













































he Alcon aaae aap System of Kits. 
The path to a clear solution. 





With the Alcon Surgical 
System kits, you have 
just what you need, 

right where you need it. 
Complete systems for I/A 
phacoemulsification and 
vitrectomy. Plus the 
revolutionary I/A Single- 
Use Handpiece* System. 


The kits are totally 
compatible with most 
equipment and come 
complete with one piece 
tip cap and sleeve, qualit 
silicone or PVC tubing, 
accessory parts, sterile 
double-tray packaging an 
a tray support cover. The 
Alcon Surgical System kit 
make easier the task at 
hand because what you 
need is right at hand. 


Your surgical procedure 
is difficult enough. Why 
complicate it by choosing 
less than the best? 
Choose Alcon and you've 
chosen the path to a 
clear solution. 


| Alcon Surgical 


“BSS PLUS® — The Clear Solution” Surgical Products Division 


(Balanced Salt Solution Enriched with Sodium Bicarbonate, sage sect Inc. 
Dextrose and Glutathione) 3 ; 2 O. Box 6600 
ie = Fort Worth, Texas 76115 
1-800-TO-ALCON 


(1-800-862-5266) 
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Topcon’s new computerized lensmeter: 
complete accuracy...in an instant. 


Perfect lens alignment and measure- 
ment can now be yours in seconds 
with Topcon’s new super-fast CL-1500 
lensmeter. Its all-new microprocessing 
system offers eye-care professionals 
unparalleled ease and speed in obtain- 
ing critical lens data in all measuring 
modes-from soft lenses to progres- 
sives and beyond. And thanks to 
Topcon’s unique lens scale, even the 
most inexperienced technician can 
accurately measure progressive 
lenses. 

Built into this new, compact lens- 
meter is Topcon’s renowned tradition 
for long-term reliability. For added 
convenience, the CL-1500 also has a 
printer that instantly delivers hard 
copy testing results. And there’s a 
built-in drawer for accessories. For 
complete versatility, the CL-1500 is 
capable of interfac- , —_ 
ing with acomputer. 

Aone om- molars 
look at the super- 
fast CL-1500, contact J 
your Topcon dealer | 
or write us for more 
details. 
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Unique lens scale simpli- 
fies progressive power 
measurements. 


The Topcon 


CL-1500 


Computerized Lensmeter. 


Technology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 
65 West Century Road, Paramus, N J 07652 (201) 261-9450 
Western Regional Office: 
325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800 
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e- AUT 


Instrument Control Center 
is First In Reliability, 
Versatility And SPEED. 


Front surface mount instrument well 


Slimline control panel 


The unparalleled electronic 
sophistication of the Autoswitch 
system is engineered to fit into 
your unique examination lane 
instead of forcing you to use 
standard ophthalmic desks and 
inferior control systems. 


For Your Custom Designed 
Cabinetry, Autoswitch Offers You 


Unparalled Versatility. 


Autoswitch gives you the flexi- 
bility of either wired for new con- 


AUTOSWITCH 


BY DESIGN. 


For over 20 Years, The Leader In Designing 
Ophthalmic Control Systems. 


Both the Microtouch and Slimline control 
panels can be used with either the top sur- 
face recessed instrument well or the front 
surface mount instrument well. 
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One piece rechargable Autoswitch 


struction or wireless for existing 
examination lanes and can be 
tailored to fit virtually any custom 
designed cabinetry. 


We offer 5 different rechargable 
well units, 3 different control 
panels, an integrated unit and 
a self-contained desk top unit as 
Standard models. Custom 
designed systems are also 
available. 





; Top Surface recessed instrument well 


Microtouch control panel 





AUTOSWITCH IS 
COMPLETELY 
AUTOMATIC. 


Room and fixation lighting is 
adjusted according to a pre- 
programmed sequence every 
time you pick up your Ophthal- 
moscope, Retinoscope, or use 
your slit lamp or indirect. 


To find out more about the ver- 
satile Autoswitch Instrument 
Control System, call our toll-free 
number today. 


cdiversatronics in. 


1-800-345-1244 


(In PA call 1-215-356-3995) 


Call or write today for more information on Autoswitch 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
West Coast Office: Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 
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IRRIGATING LENS LOOPS 
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CAPSULE POLISHERS 





IRRIGATING 
ANTERIOR CHAMBERS 


OPHTHALMIC SUTURES 


* FOR THE PRODUCTS THAT PROTECT YOUR PROFESSIONALISM 


m Start Sharp... 
Delivered Shop 
in Custom 
Protector Packs 


45 Charles Park Road œ 
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CAUTION: Federal (U.S.A.} law restricts this device to sale 
by or on the order of a physician. 


LOOK ine 


Boston MA 02132, U.S.A. e (617) 325-2112 eœ 


m Single Use, Sterile, 
Ready to Use 


Œ Economically Priced, 
Thoughtfully Packaged 


(800) 821-8349 e TELEX940426 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—tThe title page is page 1. It should 
contain the title, a brief heading (no more than 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JouRNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O'Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated on a label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 2 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), * 
(dagger), (double dagger), § (section mark), | 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 
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Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES .. . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. 
Classified advertising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. = 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 
considered a display ad. Each inch contains a maximum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 20th of the month, two months before the month in which the ad is to 
appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box ______ AJỌ, American Journal of Ophthalmology, 435 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 


























HIO 


UNIVERSITY 


CHAIRPERSON, 
DEPARTMENT OF 


OPHTHALMOLOGY 


College of Medicine 
The Ohio State University 


The Ohio State University College of Medicine in- 
vites both nominations.and applications for the po- 
sition of Chairperson of the Department of 
Ophthalmology. The department is an academic 
unit within the College of Medicine with teaching 
responsibilities at the pre-MD and post-MD levels. 


Candidate should possess an MD degree, be cer- 
tified by the American Academy of Ophthalmology 
and be committed to excellence in teaching, re- 
search and Clinical care. The successful applicant 
will have demonstrated excellence in research and 
scholarly activities with proven leadership quali- 
ties and clinical capabilities. 


RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well-equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


































































For additional information, please 
contact: 




































V.A. LaFleur, M.D. 
Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 


The committee will begin reviewing applications 
and nominations immediately and will continue 
until a candidate is selected. Applications and 
nominations should include a curriculum vitae, 
with bibliography, and the names of at least 3 refer- 
ences. Address applications to: David E. 
Schuller, MD, Chair, Ophthalmology Search 
Committee, 456 West 10th Avenue, Room 4110, 
Columbus, Ohio 43210. 


The Ohio State University 
is an equal opportunity employer 
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Point For Point 


= The Sutures You've Been Looking For. 


€ Point #1: confidence. And expect optimum postsurgical results. 
Unique needle configuration for easy penetration. i 
te ie pona Plus+“ Point #3: 
esigned with a unique elongated tip, Surgeon-F lus + Packaged for quick identification and easy delivery. 


needles provide sharpness and consistency, pass after pass. 
Made of premium quality stainless steel, all Surgeon-Plus +" 
needles give you easy penetration. The first time... 
every time. 

In ophthalmic procedures, the sharpest point can make 
all the difference. And that's precisely what our sutures provide. 


Our suture packaging makes quite a difference, too. Espe- 
cially since timing is critical. At a glance, you'll know 
exactly where each needle and suture midpoint are located. 
So the suture can be quickly armed for easy delivery. 
The points are clear: Surgeon-Plus +" 
sutures prove their superior quality by their 


Point #2: advanced functional design. From needle tip, 
| _) Square body design puts you in control. ¿ down to the package. Count on Cooper- 
Sour square-shaped body adds strength and \ į Vision for outstanding performance and 


designs specially created for expert hands. 


SURGEON- 
PLUS -$ 


resistance to bending. This design gives AN EA 
you a sure, stable grip for smoother a 
passes and better control, even 


at different angles. So after 








the first easy penetration, Go rVisi One’ 

you can handle the RE! 

final steps with E Systems Division, Medical Supplies 
complete A 17701 Cowan Avenue, Irvine, CA 92714 


Call: outside CA (800) 854-0155 
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THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 


K@> 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


POSITIONS AVAILABLE 


OCULOPLASTIC SURGEON: To join growing oculoplastics practice in inland 
industrial city. No general ophthalmology. Excellent opportunity for individ- 
ual willing to expand practice. Salary, benefits, leading to partnership. Send 
C.V. in confidence to Box 126 AJO. 


OPHTHALMOLOGIST: Excellent opportunity to join a busy, growing ophthalmol- 
ogy practice in South Central Pennsylvania. Excellent salary and benefits 
with potential for partnership in future. Send C.V. to Box 148 AJO. 


OPHTHALMOLOGIST: To join busy solo board certified ophthalmologist in 
northeast. Specialty interest in anterior segment preferred. Early buy in. Box 
002 AJO. 


GLAUCOMA SPECIALIST 


Ophthalmologist with subspecialty training in glaucoma and interest in 
laboratory research is sought for a full-time position in the Department 
of Ophthalmology. Academic rank commensurate with credentials. 
Qualifications include completion of an approved residency program, 
fellowship training and Board certification. Duties include patient care, 
research, teaching residents and medical students. Send curriculum 


vitae, publication list, and references to: 


Robert Machemer, M.D. 
Professor and Chairman, Department of Ophthalmology 
Duke University Eye Center 
Box 3802 
Durham, N.C. 27710 
(919) 684-3891 


Duke University is an Affirmative Action/Equal Opportunity Employer 


RETINA/VITREOUS OR CORNEA SPECIALIST: Needed to join busy private 


nractice aroun of snecialists in Portland. Maine. Adiacent to larae teaching 





March, 1988 





FACULTY POSITION AVAILABLE 
PEDIATRIC OPHTHALMOLOGIST 
DEPARTMENT OF 
OPHTHALMOLOGY 


PENN 


UNIVERSITY of PENNSYLVANIA z 


Children’s Hospital of Philadelphia 


The Department of Surgery at the Children’s Hospital 
of Philadelphia, in conjunction with the Scheie Eye 
Institute, the University of Pennsylvania School of 
Medicine, Department of Ophthalmology, invites appli- 
cations for a Pediatric Ophthalmologist in the Division 
of Ophthalmology at the Children’s Hospital of 
Philadelphia as a full-time faculty position beginning 
July 1, 1988. 


Applicants must be certified by the American Board of 
Ophthalmology, have completed a Fellowship in 
Pediatric Ophthalmology, and have demonstrated ex- 
perience in advanced pediatric ophthalmologic 
surgery as well as qualifications to participate actively 
in educational and research programs. 


The Children’s Hospital of Philadelphia and the 
University of Pennsylvania are both equal oppor- 
tunity/affirmative action employers. Please submit a 
letter of application together with a curriculum vitae 
and bibliography to: 


David B. Schaffer, M.D. 
Chairman, Division of Ophthalmology 
The Children’s Hospital of Philadelphia 
One Children’s Center 
Philadelphia, PA 19104 
(215) 387-6061 





IMMEDIATE OPPORTUNITY FOR OPHTHALMOLOGIST 
Enjoy practicing medicine with 18-physician, multi-specialty group. 


High first year guarantee with no first year expenses. Excellent bene- 
fits with paid relocation expenses. Send C.V. to Staci Chetty, Malone 
and Hogan Clinic, 1501 W. 11th PI., Big Spring, TX 79720. 





INDIANA: Well-established, high tech facility; join B/C ophthalmologist with all 
latest equipment; Coherent Argon 920; Coherent Yag; extremely high surgi- 
cal volume. $100,000+ leading to partnership. Reply to Box 008 AJO. 


ASSOCIATE: Unique opportunity in eastern Penna. Largely referral two-doctor, 
two-office, dynamic practice, quality city, desires associate. Oculoplastic, 
retina, glaucoma training an asset, but not a must. Exceptional office staff. 
Salary, benefits, leading to partnership. Box 009 AJO. 


INSTRUCTOR: Dept. of Ophthalmology, University of Louisville. Ophthalmolo- 
gist to staff clinics and surgery. Salary $40,000 and benefits. Send C.V. to 
Diana Hammond, University of Louisville, Dept. of Ophthalmology, 301 E. 
Muhammad Ali Bivd., Louisville, KY 40202. AA/EOE. 


GENERAL OPHTHALMOLOGIST: Cleveland, Ohio, medical or general BC/BE 
ophthalmologist for expanding surgical practice, two locations, resident 
teaching if desired, share call. Salary plus incentive to partnership. Send 
C.V. and photo to Box 012 AJO. 


GLAUCOMA/NEURO-OPHTHALMOLOGIST: Fellowship trained physcian to as- 
sociate with large referral retina practice in southeast. Private practice, 
university affiliation. Will provide additional training in medical retina. Salary 
negotiable. Send complete C.V. to Box 017 AJO. 


NORTHERN CALIFORNIA: East Bay of San Francisco. Associate wanted to join 
busy general ophthalmology practice in beautiful growth area. Unique op- 
portunity to build a practice. Salary guarantee, incentives, partnership po- 


PE 
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THERAPEUTIC ULTRASOUND 
IN THE TREATMENT OF 
GLAUCOMA AND MALIGNANT TUMORS 


Cornell University Medical Center Department of Ophthalmology 


Course Director: D. JACKSON COLEMAN, MD 


Faculty: MICHAEL YABLONSKI, MD 
GREGORY HARMON, MD 
FREDERICK LIZZI, EngScD 
RONALD SILVERMAN, PhD 
DATES: MARCH 25th and 26th, 1988 
JUNE 24th and 25th, 1988 
OCTOBER 28th and 29th, 1988 


Fee:$200 LIMIT 10 registrants per course 


LOCATION: THE NEW YORK HOSPITAL/ 
CORNELL UNIVERSITY MEDICAL CENTER 


525 East 68th Street 
New York, New York 10021 


Library Room F—838 


For more information please contact Mary P. Whalen 
212/472-4540 


CLEVELAND 


General ophthalmologist or medical ophthalmologist to join a highly 
successful multispecialty group practice. 
Ophthalmologist with subspecialty training or fellowship would be pre- 
ferred. 
MEDNET is one of Ohio's largest and fastest growing group practices. 
Located In the eastern suburbs of Cleveland it offers an exceptional 
career opportunity for an outstanding professional to become part of a 
dynamic 100+ physician practice. 
Please send replies to: 
Robert A. Lubell 
MEDNET 
18599 Lake Shore Blvd. 
Euclid, Ohio 44119 


Or call (216) 383-7862 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


A CLINICAL DAY IN OPHTHALMOLOGY: 
PEDIATRIC OPHTHALMOLOGY 


Wednesday, March 30, 1988 
The Garden City Hotel 
Garden City, New York 


Jointly sponsored by: 

The Department of Ophthalmology 
Long Island Jewish Medical Center 
New Hyde Park, New York and 
The Division of Ophthalmology of 
North Shore University Hospital 
Manhasset, New York 


Guest Speakers: 
JOHN T. FLYNN, M.D. 
Bascom Palmer Eye Institute 
Miami, Florida 


CREIG S. HOYT, M.D. 
University of California at San Francisco 
San Francisco, California 


DAVID S. WALTON, M.D. 
Harvard Medical School 
Boston, Massachusetts 


Topics Include: 
Pediatric Glaucoma 
Sudden Onset of Esotropla 
Cortical Blindness 
Amblyopla 
Retinopathy of Prematurity 


Program Chairmen: Steven E. Rubin, M.D. 
Barry S. Pinchoff, M.D. 
7 hours Category 1 CME Credit 


For information: Ann J. Boehme, Associate Director for 
CE, Long Island Jewish Medical Center, New Hyde Park, 
New York 10042. Telephone: (718) 470-8650. 


FACULTY POSITIONS AVAILABLE 


Emory University School of Medicine, Department of gje stig Lb 
in Atlanta, Georgia is expanding and is now receiving inquiries for 
faculty positions in the following ophthalmic subspecialties: 
Neuro-ophthalmology 
Glaucoma 
Pediatrics 
Ophthalmic Pathology 
Duties will include clinical and academic responsibilities in a variety of 
settings. Academic rank and salary will be discussed in relation to 
qualifications. Please send inquiries to the attention of: 
Thomas M. Aaberg, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Emory University School of Medicine 
1327 Clifton Road, N.E. 
Atlanta, Georgia 30322 


An Equal Opportunity Employer 
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MEDICAL RETINA SPECIALIST/MEDICAL OPHTHALMOLOGIST: Full-time 
position with vitreoretinal subspecialty group practice in southeast. Ultra- 
sound, electrophysiology, fluoroscein angiography, krypton and argon laser. 


CHIEF OF OPHTHALMOLOGY We can provide training if necessary. Salary negotiable. Send complete 


SHREVEPORT 
VETERANS ADMINISTRATION MEDICAL CENTER 
Board-certified or board-eligible ophthalmologist is sought for full-time 
Chief of Ophthalmology Section of the Shreveport VAMC. Fellowship 
training not necessary. This program is an integral component of the 


Louisiana State University Medical Center-Shreveport Residency Pro- 
gram; academic appointment to LSUMC-S commensurate with cre- 
dentials. Duties include patient care, resident supervision and teach- 
ing. Please direct inquiries and curriculum vitae to James M. Schless, 
M.D., Chief of Staff, VA Medical Center, 510 E. Stoner Ave., Shreve- 
port, LA 71130. 


MASSACHUSETTS: General Ophthalmologist for association leading to part- 


ee SS pon 8.8 





C.V. to Box 020 AJO. 


STANFORD UNIVERSITY 


Stanford University is seeking an Assistant Professor or Associate 
Professor of Ophthalmology in the field of oculoplastics to build a 
strong clinical and academic program in this field. The position will be 
based partly at the nearby VA Medical Center, and partly at Stanford 
Medical Center where responsibilities will include the direction of the 
Oculoplastic Clinic. Appropriate fellowship training and demonstrated 
research ability are essential. Stanford University is committed to in- 
creasing representation of women and members of minority groups on 
its faculty and particularly encourages applications from such candi- 
dates. 
Send Curriculum Vitae and names of three referrees to: 
Michael F. Marmor, M.D. 
Professor and Acting Chairman 
Department of Ophthalmology, A157 
Stanford University Medical Center 
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OPHTHALMOLOGIST: Great Neck, New York. Board certified or eligible. Asso-  HI-VOLUME ANTERIOR SEGMENT PRACTICE/MAJOR METROPOLITAN SUN- 
ciation leading to partnership. Medical retina preferred but all specialities BELT LOCATION: Seeks BC/BE Ophthalmologist. Fellowship or subspecial- 
and CV's considered. Box 021 AJO. ty training preferred but not mandatory. All replies held in confidence. Send 

letter or C.V. to Box 025 AJO. 


OPHTHALMOLOGISTS: Fellowship-trained sub-specialist needed to join busy, 
well-established ophthalmology group in Philadelphia suburb. Primary need 
is pediatrics and oculoplastics. A commitment to excellence and a caring 
personality a must. Partnership potential. Send C.V. Box 023 AJO. 


GLAUCOMA SPECIALIST: Academic position, Asst/Assoc Professor. State 
University of New York At Buffalo. BE/BC. Teaching and research. SUNY 
Buffalo is an AA/EEO employer. Senf C.V. to: Ophthalmology Dept., ECMC, 
462 Grider St., Buffalo, NY 14215. 


FACULTY POSITION 


The Department of Ophthalmology, Jules Stein Eye Institute, and the 
Doris Stein Eye Research Center, University of California, Los Ange- 
les, (UCLA), School of Medicine are seeking applicants for a faculty 
position in Vitreoretinal Disease and Surgery. Individuals dedicated to 
a career in vision research, teaching, and ophthalmic patient care are 
encouraged to apply. The Search Committee Is specifically seeking a 
qualified ophthalmologist with a strong background In surgery and 
medical retina research, vitreoretinal surgery and ophthalmic patholo- 
gy research. Expertise and research experience are required in vitreo- 
retinal diseases, diabetic vitrectomy, proliterative vitreoretinopathy, 
and age-related macular degeneration. Annual salary leve! from 
$100,000 to $200,000. Applications including curriculum vitae, bibli- 
ography, and a letter discussing career goals should be sent to: 


Allan Kreiger, M.D. 
Chair, Vitreoretina! Search Committee 

Jules Stein Eye Institute 

UCLA School of Medicine 

Los Angeles, CA 90024 
All applications and inquiries will be treated In strict confidence. Can- 
didates are encouraged to apply regardless of gender or ethnic origin. 
UCLA is an Equal Opportunity Affirmative Action Employer. 




















Full-time academic position available for a 
Comprehensive Ophthalmologist at Indiana 
University School of Medicine, at the level of 
Assistant Professor. Applicants need to have 
completed a recognized residency in Ophthal- 
mology, eligibility for Indiana licensure and 
Board certification. Applicants should have a 
strong interest in teaching as the primary re- 
sponsibility and will oversee a large general 
Ophthalmology clinic which has 10,000- 
12,000 patient visits per year. Primary respon- 
sibilities include, resident and medical student 
instruction in patient care, staffing of clinical 
and surgical patients as well as administrative 
duties related to the position. 















Indiana University is an Equal Opportunity and 
Affirmative Action Employer. Send C.V., and 
list of references to: 








Robert Yee, M.D. 
c/o Sandra Eads 
Indiana University 
Department of Ophthalmology 
702 Rotary Circle 
Indianapolis, Indiana 46223 















































FELLOWSHIPS 


VITREORETINAL FELLOWSHIP 


Two Years 
Position available starting July, 1989 
For further information 
Please write 
P.O. Box 721624 
Houston, Texas 77272-1624 


FELLOWSHIP—RETINA AND VITREOUS 


Comprehensive one year program offered first time, July 1988. Em- 
phasis on excellence In patient care with retinal-vascular and surgical 
retina and vitreous disorders. Twenty percent clinical research. Direc- 
tors William J. Wood, M.D. and Rick D. Isernhagen, M.D., Retina and 
Vitreous Associates of Kentucky, 120 N. Eagle Creek Drive, Suite 500, 
Lexington, Kentucky 40509. 


VITREO-RETINAL FELLOWSHIP 


Position available July 1, 1988. One year clinical fellowship with 3 
vitreo-retinal surgeons, stipend provided. Broad experience provided 
in diagnosis and treatment of a large number of vitreo-retinal medical 
and surgical disorders. Send curriculum vitae to: Dr. William S. Hagler, 
2004 Peachtree Rd., NW, Atlanta, GA 30367. 





NEURO-OPHTHALMOLOGIST 


Boston University School of Medicine 
Department of Ophthalmology 


Full time position for a neuro-ophthalmolo- 
gist. Position includes clinical and teaching 
assignments with unlimited opportunities 
for clinical and/or laboratory research. 


Candidate must be Board certified or eligi- 
ble with advanced training in neuro-oph- 
thalmology. Base salary and fringe benefits 
plus generous opportunity for private prac- 
tice. 


Academic appointment will be commensu- 
rate with level of training and experience. 
Position will include appointment in the 
Department of Neurology. 

Send letter of application, C.V., and refer- 
ences to: 


Howard M. Leibowitz, M.D., Chairman 
Department of Ophthalmology 
Boston University School of Medicine 
80 E. Concord St. 

Boston, MA 02118-2394 


Boston University is an AA/EOE. 
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needles from Alcon. 

A choice of letter-perfect solutions to 
control post-operative astigmatism. 











































Now there are two series of 
needles to choose from for corne 
scleral closures. Both series are 
quality, both are sharp, both are 
strong. Best of all, both are made 
by Alcon Surgical to the exacting 
specifications you've grown to 
expect from ACS™, the Alcon 
Closure System. 


Both the new “A” Series and the 
world-standard “C” Series come 
in a diverse array of designs, 
including fishhook, bi-curve, and 
single curve. Both series offer yot 
preferred length and depth of bite 
to help control post-operative 
astigmatism. 


So why the new “A” Series? 
Simple — with its innovative point 
design and elongated front cuttinc 
surface, penetration and tissue 
passage are made easier. And its 
new trapezoid shape increases 
resistance to bending. Already, 
many surgeons have expressed a 
preference for this new design. 


Which series you choose will, of 
course, depend on your personal 
preference. But “A” or “C”, your 
choice is letter-perfect because 
you've chosen Alcon. 


Write or call and we'll send a 
sample. 


The Visible Difference ™ 


Alcon Surgical 


Alcon Laboratories, Inc. 
Surgical Products Division 


P.O. Box 6600 É 
Fort Worth, Texas 76115 0. A 
817/293-0450 Ox 
FOR ORDERS: Ae 
1-800-TO-ALCON we 
(1-800-862-5266) o 
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Director of 
Ophthalmology 


A major New York City university affiliated 
1,000 bed institution is seeking a director 
for its Department of Ophthalmology. The 
department has a fully accredited Re- 
sidency Program and its attending opthal- 
mologists comprise all ophthalmology 
sub-specialties. 


Individual must be Board Certified, ex- 
perienced in coordinating and supervising 
a Residency Program, and eligible for pro- 
fessorial rank by virtue of administrative, 
teaching and research activities. Reply in 
confidence to: 


Dr. A. Mestel, Chair 
Ophthalmology Search Committee 


The Brookdale Hospital 


Medical Center 
Linden Blvd at Brookdale Plaza 
Brooklyn, N.Y. 11212 


An Equal Opportunity Employer M/F 


CLINICAL FELLOWSHIP IN LENS/CATARACT RESEARCH 


Two full-time clinical research fellowships are available at the Center 
for Clinical Cataract Research, a division of the Brigham and Women's 
Hospital, the Massachusetts Eye and Ear Infirmary, and Harvard Medi- 
cal School, beginning June 30, 1988. Research will involve epidemiol- 
ogy, clinical drug trails, and objective documentation of cataractous 
change in vivo. Candidates should be interested in careers in academ- 
ic ophthalmology. Candidates must be eligible for full Massachusetts 
medical license. Please send curriculum vitae to Leo T. Chylack, Jr., 
M.D., Center for Clinical Cataract Research, One Charles Circle, Bos- 
ton, Massachusetts 02114. 


GLAUCOMA FELLOWSHIP 


Available July 1, 1988 and July 1, 1989. Clinical research and 
N.Y. License required. Private Practice. Two-year program. 
Reply to: 


Pei-Fei-Lee, M.D., Director 
Glaucoma Services, P.C. 
1 Executive Park Drive 
Albany, NY 12203 
(518) 438-2751 
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OPHTHALMOLOGISTS 


Denver, Colorado 


Positions available for BE/BC general oph- 
thalmologists with established multi-special- 
ty group practice HMO. Five full service out- 
patient clinic facilities located through the 
Denver metropolitan area. Well-equipped of- 
fices and surgical facilities with minimal re- 
fracting. Attractive salary and benefit pack- 
age which includes vacation, educational 
leave, liability insurance and profit-sharing. 
Beautiful geographical area with many cul- 
tural and recreational opportunities. Please 
contact: 





V.A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 

EOE 





POSITIONS WANTED 


ANESTHESIOLOGIST: Board Certified, 33, American Medical Graduate, desires 
practice with Ophthalmology group in the Northwest Washington State area. 
Pe i regional, local, or general anesthesia. Send inquiries to Box 003 
AJO. 


LOCUM TENENS: Will cover your practice for weeks or months—48 years old, 
4 plus university training—hard worker, very congenial—Spanish/En- 
glish—E.C.F.M.G. F.L.E.X. now booking 1987/88. Box 015 AJO. 


LOOKING FOR AN ASSOCIATE TO EXPAND? We specialize in finding the Oph- 
thalmologist with the right training and personality for your needs. And we 
guarantee our results. Olive Levit, Interview Ophthalmology Search, 2525 
North Loop West #304, Houston, Texas 77008. 713/864-9898. 


OPHTHALMOLOGIST: Seeking position in the Chicago area. Please reply to 
Box 024 AJO. 


PRACTICES FOR SALE 
OPHTHALMOLOGY PRACTICE FOR SALE: Solo general ophthalmology practice 


for sale. Located in the San Francsico Bay Area (Berkeley, California). Start- 
ing date open—Spring of 1988. Box 005 AJO. 


PRACTICE IN PARADISE: Well established solo practice for sale in Pensacola, 
Florida. Situated on growing west side. Building, practice and equipment, 
and retail optical shop and lab. Beautiful home on water also available. 
Reply to Box 022 AJO. 





PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 
American Journal of Ophthalmology 
435 N. Michigan Ave., Sulte 1415 
Chicago, IL 60611 
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Pred Forte® 


(prednisolone acetate) 1.0% 
sterile ophthalmic suspension 
The Corticosteroid of Choice . . . For Over a Decade! 


DESCRIPTION 

Prednisolone acetate is a synthetic corticosteroid. It is a white 
crystalline substance with a melting point at about 235°C with 
some decomposition and an empirical formula of C,,H,,O,. It has 
a characteristic ultraviolet absorption maximum at 242 milli- 
microns in methanol. 


Contains: 

prednisolone acetate (microfine suspension) ......... 1.0% 
with: benzalkonium chloride. polysorbate 80. boric acid, sodium 
citrate. sodium bisulfite. sodium chloride, edetate disodium, 
hydroxypropyl methylcellulose and purified water. 


ACTIONS 

Prednisolone acetate is a glucocorticoid that, on the basis of 
weight. has 3 to 5 times the anti-inflammatory potency of hydro- 
cortisone. Glucocorticoids inhibit the edema, fibrin deposition, 
capillary dilatation and phagocytic migration of the acute inflam- 
matory response as well as capillary proliferation, deposition of 
collagen and scar formation. 


INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar 
conjunctiva, cornea and anterior segment of the globe. 


CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and most 
other viral diseases of the cornea and conjunctiva, ocular tuber- 
culosis and fungal diseases of the eye, and sensitivity to any com- 
ponents of the formulation. 


WARNINGS 
1. In those diseases causing thinning of the cornea, perforation 
has been reported with the use of topical steroids. 


to 


. Since PRED FORTE contains no antimicrobial, if infection is 
present appropriate measures must be taken to counteract the 
organisms involved. 


3. Acute purulent infections of the eye may be masked or 
enhanced by the use of topical steroids. 


4, Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should.be followed by frequent 
mandatory slit lamp microscopy. 


U 


. As fungal infections of the cornea have been reported coinci- 
dentally with long-term local steroid applications, fungal inva- 
sion may be suspected in any persistent corneal ulceration 
where a steroid has been used. or is in use. 


6. Use of topical corticosteroids may cause increased intraocular 
pressure in certain individuals. This may result in damage to the 
optic nerve with defects in the visual fields. It is advisable that 
the intraocular pressure be checked frequently. 


7. Use in Pregnancy—Safety of intensive or protracted use of 
topical steroids during pregnancy has not been substantiated. 


PRECAUTIONS 
Posterior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthalmic corticosteroids. 


Patients with histories of herpes simplex keratitis should be 
treated with caution. 


ADVERSE REACTIONS 

Increased intraocular pressure. with optic nerve damage. defects 
in the visual fields. Also posterior subcapsular cataract formation, 
secondary ocular infections from fungi or viruses liberated from 
ocular tissues, and perforation of the globe when used in condi- 
tions where there is thinning of the cornea or sclera. Systemic side 
effects may occur with extensive use of steroids. 


DOSAGE AND ADMINISTRATION 

1 to 2 drops instilled into the conjunctival sac two to four times 
daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


NOTE: Keep this and all medications out of the reach of children, 


HOW SUPPLIED 
As a sterile suspension in 1 mL, 5 mL, 10 mL and 15 mL plastic 
dropper bottles. On prescription only. 


gow 


Allergan Pharmaceuticals 
A Division of Allergan, Inc.. Irvine. CA 92713 


© 1984 Allergan Inc Qaa ad an Cawvar A 
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INFLAMASE® MILD 1⁄2% 
(PREDNISOLONE SODIUM PHOSPHATE OPHTHALMIC SOLUTION) 
INFLAMASE® FORTE 1% 
(PREDNISOLONE SODIUM PHOSPHATE OPHTHALMIC SOLUTION) 


CLINICAL PHARMACOLOGY: Prednisolone sodium phosphate causes inhibition of the inflammatory 
response to inciting agents of a mechanical, chemical or immunological nature. No generally accepted 
explanation of this steroid property has been advanced. m INDICATIONS AND USAGE: INFLAMASE 
MILD and INFLAMASE FORTE Ophthalmic Solutions are indicated for the treatment of the following 
conditions: steroid responsive inflammatory conditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain an advisable diminution in edema and inflamma- 
tion; cornea injury from chemical, radiation, or thermal burns, or penetration of foreign bodies. 
INFLAMASE FORTE Ophthalmic Solution is recommended for moderate to severe inflammations, 
particularly when unusually rapid control is desired. In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone therapy may be required. When the deeper ocular structures 
are involved, systemic therapy is necessary. $ CONTRAINDICATIONS: The use of these preparations 
is contraindicated in the presence of acute superficial herpes simplex keratitis, fungal diseases of the 
ocular structures, acute infectious stages of vaccinia, varicella and most other viral diseases of the 
cornea and conjunctiva, tuberculosis of the eye and hypersensitivity to a component of this prepara- 
tion. e The use of these preparations is always contraindicated after uncomplicated removal of a 
superficial corneal foreign body. m WARNINGS: Employment of steroid medication in the treatment of 
herpes simplex keratitis involving the stroma requires great caution; frequent slit lamp microscopy is 
mandatory. e Prolonged use may result in elevated intraocular pressure and/or glaucoma, damage to 
the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may result in secondary ocular infections. Viral, bacterial and fungal infections of the cornea may 
be exacerbated by the application of steroids. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by the presence of steroid medication. e 
These drugs are not effective in mustard gas keratitis and Sjogren's keratoconjunctivitis. e If irritation 
persists or develops, the patient should be advised to discontinue use and consult prescribing 
physician. m PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term local steroid applications, fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid has been used or is in use. e Intraocular pressure should 
be checked frequently. e These products are sterile when packaged. To prevent contaminating the 
dropper tip and solution, care should be taken not to touch the eyelids or any other surface with the 
dropper tip of the bottle. Keep out of the reach of children. Keep bottle tightly closed. Protect from 
light. STORE AT CONTROLLED ROOM TEMPERATURE (15°- 30°C) (59°- 86°F). e Pregnancy: Terato- 
genic Effects: Pregnancy Category C: Animal reproductive studies have not been conducted with pred- 
nisolone sodium phosphate. It is also not known whether prednisolone sodium phosphate can cause 
fetal harm when administered to a pregnant woman or can affect reproductive capacity. Prednisolone 
sodium phosphate should be given to a pregnant woman only if clearly needed. e The effect of 
prednisolone sodium phosphate on the later growth, development and functional maturation of the 
child is unknown. e Nursing Mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised when prednisolone 
sodium phosphate is administered to a nursing woman. e Pediatric Use: Safety and effectiveness in 
children have not been established. m ADVERSE REACTIONS: The following adverse reactions have 
been reported: glaucoma with optic nerve damage, visual acuity and field defects, posterior sub- 
capsular cataract formation, secondary ocular infections from pathogens including herpes simplex 
and fungi, and perforation of the globe. e Rarely, filtering blebs have been reported when topical 
steroids have been used following cataract surgery. e Rarely, stinging or burning may occur. 
w DOSAGE AND ADMINISTRATION: Depending on the severity of inflammation, instill one or two 
drops of solution into the conjunctival sac up to every hour during the day and every two hours during 
the night as necessary as initial therapy. e When a favorable response is observed, reduce dosage to 
one drop every four hours. e Later, further reduction in dosage to one drop three to four times daily 
may suffice to control symptoms. @ The duration of treatment will vary with the type of lesion and 
may extend from a few days to several weeks, according to therapeutic response. Relapses, more 
common in chronic active lesions than in self-limiting conditions, usually respond to retreatment. 
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Post-Optimal 


Surgery’s over and the 
choice is now for the best 
post-op therapy. 

Inflamase” Forte 1% 
(prednisolone sodium phos- 
phate ophthalmic solution) 
comes to mind. Because it’s 
the potent steroid that effec- 
tively reduces postoperative 
inflammation. It ends the 
swelling, pain and congestion 
that can cause complications. 

How? By providing high 
steroid concentrations at the 
site of inflammation. In rabbit 
studies! where the epithelium 
was removed, prednisolone 
sodium phosphate produced 
higher stroma and aqueous 
humor concentrations than the 
acetate form. So, Inflamase 
Forte assures you of high 
bioavailability. 


The optimal treatment for post-op inflammation. 
Inflamase Forte. 


! Kupferman, A., Ph. D., and Leibowitz, H.M., M.D. Topically applied steroids in corneal disease. Arch Ophthalmol: 92;1974, 331 -334 
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Time Tested lA a Microfine Suspension 
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Pred Forte 


® 
(prednisolone acetate) 10% 
sterile ophthalmic suspension 


For severe ocular 
inflammation: 


The Corticosteroid of Choice... 
For Over a Decade! 
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Allergan Pharmaceuticals 
A Division of Allergan, Inc. Irvine, CA 92713 
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Ninety-five percent of patients in Viroptic clinical ~ » 


trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can Cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


as We do use tdoxuridine and vidarabine where acute 


infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the treatment of 
superficial herpes, with no exceptions. oo 
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Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 


#& INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 


keratitis due to Herpes simplex virus, types 1 and 2. 
CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 


WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 
provement after seven days or complete re-epithelialization has not occurred after 14 
days, other forms of therapy should be considered. Avoid administering VIROPTIC 
continuously for longer than 21 days. 


PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 


Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 


tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 
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pressure. 
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research on intraocut 
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irrefutable advantage 
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now being increasing 
identified by leading 
ophthalmologists. 
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Maximizes 
visual acuity 
Decentration can ham- 
per visual acuity. Less 
sensitive to 
decentration and tilt 
than other optic 
@esigns, biconvex 
optics help to maximize 
visual acuity? 23 with: 
O superior resolution; 
C] minimal internal 
reflections; and 
C less sensitivity to 
aberrations. 
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Minimizes 
capsular 
opacification 
Recent clinical stud- 
lest ê8 have shown that 
posterior convexity and 
its contact with the 
posterior capsule, such 
as that of biconvex 
optics, produces a bar- 
rier effect, preventing 
the migration of epithe- 
lial cells. The result is a 
significant reduction in 
the incidence, rate and 
severity of capsular 
opacification. 





With a lighter, 
thinner optic 
Coburn biconvex lenses 
are designed to provide 
greater iris clearance, 
reducing the possibility 
of iris chafing. In addi- 
tion, lighter weight 
means less stress on 
ocular tissue. 


Because Nature 
knows best 


It's no surprise that the 
biconvex optic is being 
called the “ideal,” 

and many physicians 
are making a more 
natural transition to 
biconvex design ... to 
Coburn IOLs — all 
designed after Nature's 
original patent. 


Call toll-free 
800-2375906 

In Florida call toll-free 
800-282-1208 
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IOLAB Biconvex Lenses... 


The Natural Choice. 


Ophthalmologists agree. Biconvex is the 
IOL design that most effectively imitates the 
natural symmetry of the eye's crystalline 
lens, potentially maximizing optical and 
mechanical performance. 


IOLAB'’s biconvex lenses offer a choice of 
styles including those with polypropylene 
loops and one-piece PMMA models, with 
6.0mm and 7.0mm optics. All lenses are 
available with UVBLOC" UV Absorbing Optics, 
providing excellent UV protection* and with 
L.O.Z. (Large Optical Zones), designed 

to reduce unwanted optical images. 


Natural Symmetry... 
The Natural Choice. 
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When over 90% of people 
. can agree on something, 








its either a minor miracle... 








Refresh is 
Comfortable 


We knew our preservative-free, unit-dose tear 
was unique. But in a world where consensus is 
rare and where artificial tear preference is 
notoriously subjective, the near-unanimous 
approval Refresh received in a National Patient 
Evaluation Survey and Multi-center Clinical 
Study is the best confirmation of just how 
unique it is. 

Can you expect that over 90% of your patients 
will find Refresh comfortable, convenient and 


* so satisfying they'll use it again and again? 


The only way to know is to recommend it, 
recommend it, recommend it. 


© 1987 Allergan Pharmaceuticals 
A Division of Allergan, Inc. 
Irvine, CA 92713 


Or it's Refresh. 





Refresh is 
Convenient 








Will Buy 
Refresh Again 


Artificial Tears 
Preservative-free 


Comforts irritated dry eyes 


Convenient lont ange use containers 


Artificial Tears 


Preservative- free a Ue 


Comforts irritated dry eyes 
Convenient single- use containers 





50 SINGLE-USE CONTAINERS 
(O01 FLOZEACH)STERILE girone 










30 SINGLE-USE CONTAINERS ies 
(O01 FLOZ EACH) STERILE AGN koi 





AlleRcAN® 


a 


E the 
y onfused Eyes 
P of (zlaucoma 


e Active 70-year-old man with alert, 
inquiring mind’ 

e Started on timolol 0.5% therapy 
for glaucoma 


e Became extremely confused and 
depressed, exhibiting signs of 
“senile-like” behavior, according 
to family 


1. Data available upon request. 









The difference in their eyes 
e a difference in their lives 


e When switched to BETOPTIC, he 
returned to “being his old self’ within four 
days, alert and in control 


e BETOPTIC may minimize the potential 
for insidious CNS side effects (e.g. 
lethargy, confusion, depression, 
impotence) 

e BETOPTIC offers reliably effective IOP 
control for your glaucoma patients 

e With its extra margin of pulmonary and 
cardiovascular safety, BETOPTIC is an 
excellent choice for newly diagnosed as 
well as long-term glaucoma therapy 





BETOPTIC is contraindicated in patients with sinus bradycardia, greater 
than a first-degree atrioventricular block, cardiogenic shock, or patients 
with overt cardiac failure. Patients receiving an oral beta blocker and 
BETOPTIC should be observed for potential additive effect on known 
systemic effects of beta blockade. 


BETOPTIC 


(betaxolol HCI) 


Sterile Ophthalmic Solution, 0.5% 


"siarting point for glaucoma therapy 


Please see the following page for brief summary of prescribing information. 








© 1988 Alcon Laboratories, Inc. 
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Sterile Ophthalmic Solution, 0.5% 


Help break the burden of 
insidious systemic side effects. 


è 


BETOPTIC® Ophthalmic Solution 
(betaxolol hydrochloride) 0.5% as base 


DESCRIPTION: BETOPTIC® Sterile Ophthalmic Solution contains betaxolol hydrochloride, a 
cardioselective beta-adrenergic receptor blocking agent, in a sterile isotonic solution. 


INDICATIONS AND USAGE: BETOPTIC Ophthalmic Solution has been shown to be effective 
in lowering intraocular pressure and is indicated in the treatment of ocular hypertension and 
chronic open-angle glaucoma. It may be used alone or in combination with other anti- 
glaucoma drugs. 

In clinical studies BETOPTIC safely controlled the intraocular pressure of 47 patients with 
glaucoma and reactive airway disease followed for a mean period of 15 months. However, cau- 
tion should be used in treating patients with severe reactive airway disease. 


CONTRAINDICATIONS: BETOPTIC Ophthalmic Solution is contraindicated in patients with 
sinus bradycardia, greater than a first degree atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those patients with hypersensitivity to any component 
of this product. 


WARNING: Although BETOPTIC Ophthalmic Solution has had little or no effect on heart rate 
or blood pressure in clinical studies, caution should be observed in treating patients with a his- 
tory of cardiac failure. Treatment with BETOPTIC Ophthalmic Solution should be discontinued 
at the first signs of cardiac failure. 


PRECAUTIONS: Patients who are receiving a beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be observed for a potential additive effect either on 
the intraocular pressure or on the known systemic effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has demonstrated a low potential for systemic effect, 
it should be used with caution in patients with diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute hypoglycemia. Beta-adrenergic blocking 
agents may mask certain signs and symptoms of hyperthyroidism and their abrupt withdrawal 
might precipitate a thyroid storm. 

Consideration should be given to the gradual withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. 


Pulmonary: BETOPTIC Ophthalmic Solution, a cardioselective beta-blocker, has produced 
only minimal effects in patients with reactive airway disease; however, caution should be exer- 
cised in the treatment of patients with excessive restriction of pulmonary function. 


Drug Interactions: Although BETOPTIC Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta-blocker is administered to 
patients receiving catecholamine-depleting drugs such as reserpine, because of possible 
additive effects and the production of hypotension and/or bradycardia. Caution should be exer- 
cised in patients using concomitant adrenergic psychotropic drugs. 


Ocular: In patients with angle-closure glaucoma, the immediate treatment objective is to re- 
open the angle by constriction of the pupil with a miotic agent. Betaxolol has no effect on the 
pupil; therefore, BETOPTIC Ophthalmic Solution should be used with a miotic to reduce ele- 
vated intraocular pressure in angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has been reported in some patients. However, in 
one long-term study in which 250 patients have been followed for a mean period of two years, 
no significant difference in mean intraocular pressure has been observed after initial 
stabilization. 

Pregnancy and Nursing: As with any drug, BETOPTIC Ophthalmic Solution should be used 
in pregnant or nursing women only when the anticipated benefits outweigh the risks. 

Usage in Children: Clinical studies to establish the safety and efficacy in children have not 
been performed. 

ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been well tolerated. Discomfort of short duration 
was experienced by one in four patients, but none discontinued therapy; occasional tearing 
has been reported. Rare instances of decreased corneal sensitivity, erythema, itching sensa- 
tion, corneal punctate staining, keratitis, anisocoria and photophobia have been reported. 
Systemic: Systemic reactions following topical administration of BETOPTIC Ophthalmic 
Solution have been reported rarely (e.g., insomnia and depressive neurosis). 


® 
Alcon Laboratories, Inc. Alcon 


Fort Worth, Texas 76134 USA OPHTHALMIC 






DEPARTMENT OF OPHTHALMOLOGY 


Announces its 


11th Annual Alumni Meeting 
June 3 — 4, 1988 


Friday, 8:00 a.m. — 5:00 p.m. 


RESEARCH & CLINICAL PRESENTATIONS 
Saturday 9:00 a.m. — 12 Noon: 


A SYMPOSIUM 
REFRACTIVE SURGERY 


Featuring 


J. James Rowsey M.D. 
Dean A. McGee Eye Institute 


as the Jack S. Guyton Lecturer 


Registration fee of $120.00 Includes: 
Meetings at HFH & Banquet at the Renaissance Center 
Approved for Cat. 1 CME Credit 


For Further information contact 
David D. Bogorad, M.D., Leslie J. Fisher, Ph.D. 
Program Directors Ophthalmology Dept. 


Henry Ford Hospital, Detroit, MI 48202 
(313) 876-7268 





Third Course 


SILICONE OIL IN VITREORETINAL 
SURGERY 


September 12-13, 1988 
Eye Hospital Rotterdam 


In this course, designed for the experienced vitreoretinal sur- 
geon, the practical use of silicone oil in vitreoretinal surgery 
will be emphasized. In film and video presentations the con- 
cept of the currently used technique and latest advances will 
be illustrated. Indications, techniques and complications will 
be discussed with selected international experts. The presen- 
tation of special cases by the participants is encouraged. 


Faculty 
Relja Zivojnovic, M.D. 
Diane Mertens, M.D. 
Ed Peperkamp, M.D. 


Limited Registration 


Location: Museum Boymans-van Beuningen 

Fee: Dfl. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 
3000 LM Rotterdam 
The Netherlands 








- CooperVision has developed T of high 
quality, single-use surgical products. The 
name Surgeon Plusi ™ reflects how these 

products exceed your own demands for 

excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 

Plus +™ family. 

Backed by CooperVision’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 
the surgeon. 

Today your OR can be supplied with seven 


GoperVision© 


Registered Trademark of CooperVision. 
™Trademark of CooperVision, Inc. 


ee Hand-held patie. Absorbant eye 


sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus+™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
SURGEON- 
PLUS =F 
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OCCLUDER 
RED LENS 


NEW 
PRAM OCCLUDER 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 
215 - 884 - 8105 






OCCLUDER AND 








CANADIAN IMPLANT ASSOCIATION 
FOURTEENTH ANNUAL MEETING 
HOTEL RAMADA RENAISSANCE 


MONTREAL 
June 10, 11, 1988 
THEMES For information contact: 
Management of Complications ; 
in Cataract / Implant / Phako Surgery, in Laser Therapy, pi aranh o Pje he A espa 
Contact Lenses and Keratorefractive Surgery Antrest.C pn da H3T 1 Y8 


Phone - 1-514-735-1133 
INVITED SPEAKERS 


Dr. Leo Bores, Phoenix Dr. Bruce Jackson, Montreal 
Dr. Perry Rosenthal, Boston Dr. Dong Shin, Detroit 

Dr. Paul Koch, Rhode Island Dr. Eric Arnott, England 

Dr. Roger Steinert, Boston Dr. Harold Stein, Toronto 

Dr. Marvin Kwitko, Montreal Dr. H. Fitterman, Vancouver 
Dr. J. P. Demers, Montreal Dr. Alain Rousseau, Quebec 
Dr. Peter Davis, Montreal Dr. J. P. Chartrand, Montreal 
Dr. Don Boyaner, Montreal Dr. John Buski, Edmonton 


Registration Fees 

Physicians $150.00 
After June 1 $175.00 
Senior Ophthalmologists (over 65 yrs.) $100.00 
Phakoemulsification/Soft Implant Wet Lab $500.00 


see st rm 
es st es ss es es 


Probl Worksh 100.00 
Dr. W. Maloney, California Dr. Kurt Schirmer, Montreal ponies bane Fre T $ 
: O.R. Nurses / Technicians Wet Lab $50.00 
Dr. Leon Solomon, Montreal Dr. J. Grégoire, Sherbrooke 
Dr. S. Archinoff. T | Nurses $25.00 
r. S. Archinoff, Toronto Dr. Laurent Lamer, Montrea Swdan $25.00 
Residents $50.00 
SPECIAL PROGRAMS (With letter from Chief of Service) 
— Small incision foldable implants with phakoemulsification 
course/wet laboratory. Ophthalmologists are invited to sponsor their 
— Contact lens problems workshop with audience O.R. technicians for the nurses Wet Lab. 
participation. Assume registration with your cancelled cheque. 


— Surgical courses for ophthalmic operating room nurses. Official receipt will be issued at the meeting. 


MIOSTAT 


The safe road to recovery. 

















MIOSTAT®: 
Less corneal 


MIOSTAT: 
Less endothelial 
cell breakdown. 


Corneal thickness 
measurements taken 
y throughout a three-hour 
Y period showed significantly less 
corneal swelling with MIOSTAT 
than with 
MIOCHOL.! BSS“ 
in MIOSTAT and 
sterile water with 
7 mannitol in MIOCHOL SAFE ROAD 
(see table below) are major AHEAD 
cant cellular break- reasons for corneal swelling 
down and loss of differences. Others include pH and gae. 
MIOSTAT® (Carbachol 0.01%) 


endothelial integrity. ? . osmolality. 
The photos below tell %4 j Less swelling and less cell breakdown. That’s a 
The SEM of human corneal endothelium perfused with 
BSS PLUS® for one hour, then 15 minutes with 0.01% 


the story. smooth, safe road for your patients. 
Here’s safety in chemical composition: 
carbachol chloride followed by BSS PLUS for an additional 
13⁄4 hours. The mosaic pattern of endothelial cells is intact. 


A new study | 
reveals that in-vitro ¥ 
perfusion of human “% 
corneal endothelia with "S 

a MIOSTAT® (Carbachol 
0.01%) intraocular agent 
produces a normal endothelial 


mosaic pattern, whereas 
MIOSTAT 











SMOOTH, 







perfusion with MIOCHOL* 4 
(acetylcholine chloride 1.0%)* . 


produces signifi- 
DETOUR 









BSS PLUS’ (Balanced Salt Solution enriched with bicarbonate, 
dextrose and glutathione. ) 

| The SEM of human corneal endothelium perfused with 
BSS PLUS for three hours. The mosaic pattern of 
endothelial cells is intact. 


MIOCHOL® (Acetylcholine chloride 1.0%) ' : 
The SEM of human corneal endothelium perfused with 
BSS PLUS for one hour, then 15 minutes with 1% 


acetylcholine chloride followed by BSS PLUS for an 
additional 1⁄4 hours. The normal endothelial mosaic [Alcon Surgical 
pattern is lost. 





nA FT e ° x ° Ss <>” 
MIOSTAT. The safe road for you and your patient. Surgical Products Division a 
Alcon Laboratories, Inc. AY 
P.O. Box 6600 N 
I. Yee, R. W., Edelhauser. H. F: Comparison of intraocular acetylcholine and Fort Worth, Texas 76115 Ar 
carbachol. Journal of Cataract Refractive Surgery — Vol 12, January 1986 817-293-0450 a . 
MIOCHOL” is a trademark of CooperVision Pharmaceuticals, Ini re “6 4 Ps ey 
1-800-TO-ALCON x F 
(1-800-862-5266) P x 
MIOSTAT* (Carbachol 0.01%) Intraocular h v oe 


-g DESCRIPTION: MIOSTAT * (Carbachol 0.01%) is a sterile balanced salt solution of Carbachol for intraocular injection. The active ingredient is represented by the chemical structure: bp Ky O & 
[NH>COOCH,CH2N* (CH,),]Cl- ESTABLISHED NAME: Carbachol CHEMICAL NAME: Ethanaminium, 2-[(aminocarbonyl) oxy]-N,N,N-trimethyl-, chloride. Each mi contains: . é i 
Active: Carbachol 0.01%. Inactive: Sodium Chloride 0.64%, Potassium Chloride 0.075%, Calcium Chloride Dihydrate 0.048%, Magnesium Chloride Hexahydrate 0.03%, Sodium 
Acetate Trihydrate 0.39%, Sodium Citrate Dihydrate 0.17%, Sodium Hydroxide and/or Hydrochloric Acid (to adjust pH) and Water For Injection USP. CLINICAL PHARMACOL- 
OGY: Carbachol is a potent cholinergic (parasympathomimetic) agent with miotic activity. INDICATIONS AND USAGE: Intraocular use for miosis during surgery 
CONTRAINDICATIONS: Should not be used in those persons showing hypersensitivity to any of the components of this preparation. WARNINGS: For single-dose A 
intraocular use only. Discard unused portion. Intraocular Carbachol 0.01% should be used with caution in patients with acute cardiac failure, bronchial asthma, peptic yy 
ulcer, hyperthyroidism, G.I. spasm, urinary tract obstruction and Parkinson's disease. ADVERSE REACTIONS: Side effects such as flushing, sweating, epigastric P 2 
distress, abdominal cramps, tightness in urinary bladder, and headache have been reported after systemic or topical use of carbachol. These symptoms were not eS Pa a 4 > 
reported following intraocular use of carbachol 0.01% in pre-marketing studies. Corneal clouding, persistent bullous keratopathy and post-operative iritis Se a K 

: 3 r è 4 s ? W aO 
following cataract extraction with utilization of intraocular carbachol have been reported in an occasional patient. As with all miotics, retinal detachment has ar Re AE 
been reported when miotics are used in certain susceptible individuals. OVERDOSAGE: Atropine should be administered parenterally (for dosage refer to x 
Goodman & Gilman or other pharmacology reference). DOSAGE AND ADMINISTRATION: Aseptically remove the sterile vial from the blister package Sane a= 
by peeling the backing paper and dropping the vial onto a sterile tray. Withdraw the contents into a dry sterile syringe, and replace the needle with an ~ ey & ~ % 
atraumatic cannula prior to intraocular irrigation. No more than one-half milliliter should be gently instilled into the anterior chamber for the Risa ` 
production of satisfactory miosis. It may be instilled before or after securing sutures. Miosis is usually maximal within two to five minutes after Y a D A g 
application. HOW SUPPLIED: In 1.5 ml sterile glass vials packaged twelve to a carton. NDC 0065-0023-15. +% aj 





16 AMERICAN JOURNAL OF OPHTHALMOLOGY April, 1988 


Custom Designs From 
KARL ILG INSTRUMENTS, INC. 
F OR 1988 #12-315 McDonald Expressor 


#7-221 Gladstone-Putterman Transmarginal Rotation Entropion Clamp 
Clamp for Cicatrical Entropion Surgery 


Lieberman Fragmentor ("Phaco Crusher") 


(Specify Left or Right Hand) #7-202 Putterman Muller Muscle Conjunctiva 
Resection Blepharoptosis Clamp - 6 Pin Concaved 


K) N) #8-1061 Judson Smith Manipulator 
Modified Graether Collar Button with Positioning Stud 


#8-441 #8-442 
Lieberman Phaco Crusher Lieberman Phaco Crusher 


with Offset Tip with Y-Shape Tip — 4 fym! 


#8-1063 Coleman Taylor Intraocular Lens Manipulator 
irrigating, with a tear-drop shaped point on tip 


KARL ILG Instruments Inc. 


DESIGNERS & MANUFACTURERS OF AMERICAN MADE SURGICAL EYE INSTRUMENTS 
6N601 ROUTE 31 + ST. CHARLES, ILLINOIS 60175 + (312) 584-0097 
Instruments shown not actual size All Instruments Made in U.S.A. 





Basic Science Course in Ophthalmology 
at Stanford 2 


July 5 through August 31, 1988 


Held as a collaborative effort by the University of California, Davis; Pacific Presbyterian 
Medical Center; University of California, San Francisco; and Stanford University. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, 
at beautiful Stanford University near San Francisco. Both American and foreign participants 
are welcome. 


Instructors include nationally known experts in addition to the faculty of the four Northern 
California Universities. They provide an excellent basis for residency training, board review or 
the science of practice. 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthal- 
mology, Fluorescein Angiography, Optics and Theory of Refraction, and other important 
shorter subjects. 


Tuition is $1400. For further information and application forms, please write to J. W. 
Bettman, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stan- 
ford, California 94305. 


How lo Get 


‘ The Most Out Of Your 
Laser Investment. 





Look For The Name That 


C Our Model 800 was 
un or n the first photocoagulator 


Some 20 years ago, physicians across the globe start- 
ed doing procedures which had been impossible 
only months earlier. 

Laser eye surgery. 

It took an innovative and dedicated company, 
best known at the time for industrial lasers, to 
develop an ophthalmic laser suitable for everyday 
use by surgeons. It took Coherent Medical. 


designed specifically for 

ophthalmology. And the first to receive widespread 
acceptance. Shortly thereafter, the Model 800 
became the standard for all clinical photo- 
coagulators. 

A new generation of lasers has made Coherent 
Medical the world’s most widely accepted name 
in medical lasers. These now make up over 60% of 
the ophthalmic lasers currently in use. More 












thz c y C 
PAPERE an 6000 have been for sight. And physicians have found a ty pe of 
With features for installed in offices, investment whose value will continue to grow. 
the most demanding surgicenters and hos- They found it in a unique family of lasers with 
clinical environment. pitals like yours. the name Coherent. 


ne They prove their 
accuracy and relia- ® 
bility 4,000,000 COH ERE Bak 





times each and every day. 


Is this worldwide acceptance MEDICAL GROUP 


any surprise? Patients of every Our Tradition Is Technology. 
nationality have found new hope Our Philosophy Is Caring. 





ake Sure Your Laser Cc 
Long As Your Laser sses 


a dedication to lasers. We 
make only lasers. Like the first 

Today’s market is flooded with ophthalmic lasers. photocoagulator. The first 
Many are from follow-the-leader companies that Nd:YAG lasers commercially 
disappear as fast as they appear. —— 

Over the past 5 years alone, 15 manufacturers j - : oe 

; gon/Nd: 

left the ophthalmic laser business. [heir cus- laser system: 
tomers are often left without support. Without a Instantaneous 
dedicated company to back them. eyes oT 

They could have made a safer investment 7901 Nd:YAG 


in a Coherent Medical laser. and 930 photo- 
coagulator. 





available to perform posterior capsulotomies 
and iridotomies. The first argon/dye laser. And the 
first laser delivery system custom designed for 
ophthalmic surgery. 

Why should we dilute our efforts on un- 


related products? Coherent means lasers. 
You begin to see why Bell Labs chose 


Coherent lasers for their research in nuclear fusion. 


And why every major compact disk company 
chose Coherent lasers to engrave master disks. And 
why NASA chose our lasers to go with Voyager 
to the far reaches of the galaxy. 

Like those organizations, you have a choice. 





Around As 


You can choose a laser company that has proven 
the quality and reliability of its products for two 
decades—or one that hasn't. A laser company you 
know will be around for years to come—or one 
that might not. Make the safe choice. Coherent. 


‘COHERENT 
MEDICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 





Support You. 


Compare Coherent Medical service and support 
programs with other laser manufacturers. [he 
difference is like day and night. And the longer 
you own one of our lasers, the more valuable these 
backup programs can be. 

We start with the largest factory-trained 
service network in the industry. An organization 
that responds to your calls within 48 hours. 


Backing them isa computer-based Customer 


Care System that enables Customer Support 


ens 
fas 
=. 


COHERENT 


MEDICAL LASERS 





Coordinators to answer questions about your own 
laser system in just minutes. 

The industry's largest engineering group 
keeps abreast of changing needs in ophthalmology. 
Besides developing new products, they look for 
ways to improve existing lasers. Timely upgrades 
maximize the value of your laser investment. 

We also help make sure you can afford the 
very best. Coherent can structure a leasing program 
that’s uniquely suited to your needs. 

Finally, we keep you advised of new laser 
developments through educational programs, 
such as: Coherent-sponsored CME-credit courses, 
workshops, seminars and training. We also keep 


Outpatien 


Will Go Out Of Its Way To 








you in touch with the world’s leading laser sur- laser is a safe investment. One that will keep 
geons, offering hands-on demonstrations of the working for you throughout the years. A laser that 
latest surgical techniques. can be upgraded, so that you needn't concern 

As many of your colleagues will tell you, a yourself about obsolete technology, 





Yes, Coherent Medical does go the extra mile 


> L Lint perae for you. 


Lightweight yet 
rugged laser 
travels with you. 
An ideal support 
laser for the 
clinic. 


~¢ Coherent Medical 











‘COHERENT 
MEDICAL GROUP 


Our Tradition Is Technology. 
Our Philosophy Is Caring. 








Invest In A Coherent Laser 
And You'll NeverLook Back. 


At Coherent Medical, you'll find a laser that’s 
ideally suited for your specific needs. 

Our 920-series—in argon, al gon/krypton and 
tunable argon/dye—are widely used in hospitals 
and surgicenters. Our compact 930 argon is 
especially suited for the office or clinic. 





Our Nd:YAG laser family is equally complete. 


Our 9900 Nd:YAG makes an excellent clinical 
and research tool. The 7970 has precision features 
and control for the most demanding clinical 
situations. [he 7910 is one of the true values in 
lasers today. And the 7905 portable is ideal for 
remote sites, multiple offices, nursing homes, and 
as a support laser in the hospital. 

Thanks to our unique LDS-20 slit lamp, the 


are combined in one space-saving system providing 
argon or YAG capability for multiple procedures. 
Its the ultimate in versatility. 

You’ve read a few of the reasons Coherent 
has helped physicians get the most from their 
laser investments for 20 years. For more, call 
toll free 800-635-1313, or 800-423-9543 in CA. Or 
write: Coherent Medical Group, 3270 W. Bayshore 
Road, Box 10122, Palo Alto, CA 94303. 


® 
COHERENT. 
MEDICAL GROUP 
Our Tradition Is Technology. 
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Invest in Akorn Value for 
Unsurpassed Dividends in— 


Product Selection, Akorn provides a greater selection of the most 
frequently used ophthalmic products available. 


Product Quality, All Akorn products provide dependable therapy 
and meet the exacting standards required by the ophthalmic 
profession. 


Product Cost, Akorn products cost less with no minimum order 


required and offer the best return goods policy in the industry. l 100 Akorn Drive 
Abita Springs, Louisiana, 70420 


Product Service, Akorn guarantees same day or next day shipping, 4 -800-535-7155 


plus an expanded team of field representatives for physician a, 
support. (In Louisiana 1-800-344-2291) 
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FIC LIGHT. 








CALL SYSTEM IMPROVES PATIENT FLOW AND OFFICE 
COMMUNICATIONS WITH SIMPLE LIGHT SIGNALS. 
















Expand Your Practice 
Without Extending 
Your Hours. 


The busier your office, the more 
chance there is for confused of- 
fice Communications. And dis- 
organization means less time 
available for patients. A Diver- 
Satronics Call System can help 
you reclaim valuable lost time 
and schedule more patients per 
„ day. 


The Many Benefits Of 
Call System. 


Call System can be pro- 
grammed to meet the specific 












needs of your practice. Here are 
just a few of it’s many benefits: 


@ Locate and call support per- 
sonnel immediately, quietly. 
@ You are automatically di- 

rected to your next patient 
with the Z80 Microprocessor. 
@ Staff productivity and your 
office’s professional atmos- 


Call or write today for more information on the entire Call System line. 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
West Coast Office: Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 













phere are significantly in- 
creased. 


Learn More About 
Call System. 


A Diversatronic Call System can 
be easily installed in your new or 
existing office. For full details, 
contact Diversatronics today. 

























CALL SYSTEM by 


diversatronics in. 
1-800-345-1244 


(In PA call 1-215-356-3995) 
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A better way to do 
infusion-aspiration during 
extracapsular cataract surgery! 


Easier to use than the manual 
systems, less costly than the 
console systems. . . . 


For use during ECCE, 
Mentor’s new Surg-E-Tro! 
I/A/R Systems are innova- 
tive, highly efficient alter- 
natives to larger I/A units. 
These systems give the 
surgeon complete control 
of aspiration and reflux 
using a precise footswitch 
control pedal. They are 
the only systems that can 
instantly reflux tissue from 
the cannula if needed. 
They are also the cost 


Rae E, 
_ Separate peristaltic“ 
pump version has slim- >~ 
mer lightweight handle. ~ 
rE Eg = ae A 


TAR 


124" tubing d 
um 


| TAU . 
f . 
R 
r 


TAs 
A 
g 


effective choice for outpatient surgery and indepen- 
dent surgi-centers because the entire system is less 
than $2,000 and disposables (below left) are less 
than $15 each. Write or call for more information. 


| ellie embers si pees ies 


To order — please return this coupon or call toll free: 


1-800-992-7557 (National) 
1-617-871-6950 (Collect in Mass.) 


O Please enter my order for Surg-E-Trol I/A/R Systems as follows: 
Model Quantity 
O Surg-E-Trol System | 
O Surg-E-Tro!l System |! 
O Disposables (Box of 6) 


O Please provide more information and arrange a demonstration. 
Name 

Affiliation 

Address 


City TET S DA o (dias E 
Telephone: 


[o m m m m mmm mmm n m 


Prices, terms and descriptions subject to change without notice. 











uy Sr. 


POSTERIOR SEGMENT SURGICAL SYSTEM 
L eS 


No anir 
it’s the instrument of choice... 


Single patient use 20 gauge guillotine 
cutting micro-probe 
Precise linear suction at any level 
Proportional or multi-cut 
intraocular scissors control 
Twin port fiber-optic illumination system 
Choice of fragmentation systems 
Advanced microprocessor control 


No wonder at all. 





ALCON SURGICAL 


Alcon Instrumentation, Inc. 
P.O. Box 6600 

Fort Worth, Texas 76115 
1-800-TO-ALCON 
1-800-86-25266 


(System shown is XII with system XI fragmentor) 








Haag- Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 


stereo-Variator 


GO 


The stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged <= engaged 


What is the Stereo-Variator? 


Theresult of the latest innovative thinking from Haag- 
Streit, it is a small control unit inserted in the superb 
new 900° BQ slit lamp microscope. With it, 
stereoscopic viewing of the deep vitreous and the 
retina may be obtained over a larger binocular field 
by simply switching the Stereo-Variator to a narrower 
imaging angle, from 13° to 4.5° Examination is possi- 
ble through small pupils or in high myopia, and even 
the endothelial cells may be viewed binocularly with 
consequent improved acuity. 

The brilliant crystal-clear contrast of the 900° BQ 
microscope is retained throughout its whole magnifi- 
cation range of 6.3x, 10x, 16x, 25x, and 40x, all 
without changing the converging eye-pieces. The 
examiner remains at ease in the natural condition for 
viewing a near object, so is predisposed to receive a 
stereoscopic image. 

A full range of all the accessories you would expect 
from Haag-Streit is available. Please ask for the 
BQ literature from your authorized Haag-Streit distri- 
butor. 
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The American Journal of Ophthalmology 


Announces the Publication of the 
Five-Year Cumulative Index 
(January 1983-—December 1987) 
320 Pages Covering Volume 95 to Volume 104 


Order now to receive this valuable guide to over 1,400 articles, 
letters, abstracts, book reviews and meetings 
More than 14,000 entries for easy reference 
Separate subject, authors and abstract indexes 
Your back issues become a text book 


You cannot afford to be without this handy reference to more than 8,200 pages 
of important clinical and research data from the world’s premier ophthalmologic 
journal. 


Available in May 1988 for only $12.00 
Non-Subscribers $15.00 


AJO Subscription Number —————_—_——————————— 


Name (include degree) n 


Total payment enclosed ($12.00 each) ——————________- (U.S.) 
PAYMENT MUST ACCOMPANY ORDER 
Make check payable to The Ophthalmic Publishing Company 
Mail coupon and check to: The American Journal of Ophthalmology 
Subscription Department 
Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 
U.S.A. 


AJO 4/88 





The Sutures You've Been Looking For. 


+ Point #1: confidence. And expect optimum postsurgical results. 
Unique needle configuration for easy penetration. Point #3 
oin ° 


Designed with a unique elongated tip, Surgeon-Plus +° Packaged for quick identification and easy delivery. 


needles provide sharpness and consistency, pass after pass. 
Made of premium quality stainless steel, all Surgeon-Plus +" 
needles give you easy penetration. The first time... 
every time. 

In ophthalmic procedures, the sharpest point can make 
all the difference. And that's precisely what our sutures provide. 


Our suture packaging makes quite a difference, too. Espe- 
cially since timing is critical. At a glance, you'll know 
exactly where each needle and suture midpoint are located. 
So the suture can be quickly armed for easy delivery. 
The points are clear: Surgeon-Plus +” 

sutures prove their superior quality by their 
Point #2: advanced functional design. From needle tip, 
Square body design puts you in control. down to the package. Count on Cooper- 
Vision for outstanding performance and 
designs specially created for expert hands. 


SURGEON- 
PLUS F 


Goper Visone 


Systems Division, Medical Supplies 


17701 Cowan Avenue, Irvine, CA 92714 
Call: outside CA (800) 854-55 







Our square-shaped body adds strength and 
resistance to bending. This design gives 

you a sure, stable grip for smoother 

passes and better control, even 

at different angles. So after 

the first easy penetration, 

you can handle the 

final steps with A 


complete Eo 











EAGLE VISION-FREEMAN™ PUNCTUM PL UG KIT... 


For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 






NEW MODEL #0003 






NEW 
SHORT PLUG Nite 
: DOME CONFIGURATION 


In response to physicians who have requested a 
smaller dome and shorter length plug. 





me 
5 





Introduction of punctum plug held in place by inserter end of 
dilator/inserter instrument. 


<% wA 
LACTOPLATE™ 


Lactoferrin Immunological Test System 





Use when Schirmer values are questionable. 


The first new approved method for clinical assessment of 
lacrimal gland function. Simple and quick in-office procedure. 








m 
Temporary Intracanalicular | MOIST EYE™ Moisture Panels 
Collagen Insert moisture chambers. | 


For diagnosis of certain ocular disorders and to 
enhance temporarily the effect of ocular medication. 







Collagen Implants 





Other N 3 W Products from Eagle Vision 


EV™ Lid Cleanser Kit EV™ Rose Bengal 1% EV™ Anesthetic- Eagle Vision-Freeman™ 
containing 8 fl.oz. bottle of Sterile Ophthalmic Fluorescein Surgical Head and Hand 
cleanser and 50 cleansing pads. Solution Rest with One Head Height 
Adjustable Insert 








For more information or to order: E a GLE VI sion 
6485 POPLAR AVE., MEMPHIS. TN 38119 


© EAGLE VISION, INC., 1988 1-800-229-7584 IN TN 9OI-767-3937 
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T THE LEADER... 
VISITEC® FOR SINGLE US 
ANTERIOR CHAMBER CANNULAS 
designed for use with viscoelastics, 
miotics, fluid and air. Special rounded 
tip allows easier and safer insertion through 
wound. Available in 30g, 27g, 25g, and 21g. The 
NEW VISCOFLOW™ (5007) specially formed design 
permits easier placement of viscous material to all areas 
of the anterior chamber and capsular bag. 


VISITEC® CONTINUES TO OFFER A CYSTOTOME TO 


i 


VISITEC® - for all the right reasons: 
e Plastic luer lock hubs provide a better 
fit, eliminating leakage. 


FIT ALMOST EVERY CAPSULOTOMY TECHNIQUE, straight or e Products always clean, sterile, sharp 
formed, irrigating or non-irrigating, first from VISITEC.® The NEW 5004, and ready to use, reducing possible 
designed for use on deep set eyes and small pupils, infections. No damaged instruments 
also excellent for endocapsular surgery. caused by improper cleaning. 

THE VISITEC® RETROBULBAR NEEDLES have point and needle eM aiieesieen perl tier Rie ha 
encased in a protective plastic sheath. The shortened single bevel of sterilization and handling 

the “Atkinson” point decreases the possibility of retrobulbar hemorrhage 

and optic nerve sheath penetration. The NEW 5001 Peribulbar Needle WRITE OR CALL FOR A COMPLETE 
is developed for periocular injections. CATALOG AND PRICE LIST 


VISITEC COMPANY 
2219 Whitfield Park Drive, Sarasota, FL 34243 - 813-758-1428 
800-237-2174 + 800-543-2127 (In Florida) - Telex 5106000179 + FAX 813-753-7473 
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‘ RETINA LASER LENS 


MAINSTER 





Ideal lens for panretinal photocoagulation, focal laser 
therapy, diagnostic observation and photography 





Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


High lateral magnification offers retinal detail comparable to conven- 
tional Goldmann type biomicroscopy 


Large total field of view with suitable lens and eye movements 


High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 


High retinal resolution and good visibility through hazy ocular media 
Minimal beam astigmatism in the periphery of the field 


Performs well with small pupil diameters, and affords excellent corneal 
stability and lid control 


Designed by: 
Martin Mainster, M.D., Ph.D. 


Kansas City, KS l MANUFACTURED BY: 
Optics: (@)eu DV iment, 
Phillip J. Erickson, M.S. yalimmewl) ine 


Engineering: (206) 885-1263 C-97209 
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Canon technology changes the 
state-of-the art of fundus photo- 
graphy with the incredible Canon | 
CF-60U— actually two cameras in one! ‘Way 

Most patients can be photographed 
with a wide, 60° angle of view thanks to optical advances 
that permit easy handling and superb resolution with 5.5mm 
pupillary dilation or larger. 

Move a single lever to switch to the 30° mode instantly, 
for high resolution photography of patients who cannot be 


re-examinations. 














“one minute... 
o...three...” 


“30th exposure!” 





“set the filter 
program” 


CANON U.S.A., INC 


NEW YORK—One Jericho Plaza, Jericho, NY 11753 (516) 933-6300 / CHICAGO—100 Park Bivd., Itasca. IL 60143 (312) 250-6200 
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dilated beyond 4.0mm. No other 
30° camera available provides this 
level of quality photography with a 


smaller pupillary opening. 


Most important, your input helped us 


seein the 60U, with all controls conveniently grouped 
together and a voice synthesizer that guides you while you 
work and provides warnings to prevent mistakes and costly 


There’s nothing like it. 


Photograph every patient, 
even with pupillary dilation 
as small as 4.0mm 


All controls conveniently 
grouped at your fingertips 
and backlit, making the 
CF-60U a pleasure to 
operate 


Automatic light adjustment 
and filter programming for 
fluorescein angiography 


Voice synthesizer provides 
critical information aurally 

so you can concentrate on 
photography 


CF-60U 


Enjoy easy extended payments 

with the Canon Credit Card. Ask tor details 
at participating Canon dealers and retailers 
Available only in US 
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A CLINICAL DAY IN OPHTHALMOLOGY: 


NEURO-OPHTHALMOLOGY TOPICS 


Wednesday, June 1, 1988 
The Garden City Hotel 
Garden City, New York 


Jointly sponsored by: 

The Department of Ophthalmology 
Long Island Jewish Medical Center 
New Hyde Park, New York 
The Division of Ophthalmology of 
North Shore University Hospital 
Manhasset, New York 


Guest Speakers: 


MYLES M. BEHRENS, M.D. 
Columbia University College of Physicians and Surgeons 


JAMES J. CORBETT, M.D. 
University of lowa Hospitals and Clinics 


JOEL S. GLASER, M.D. 
Bascom Palmer Eye Institute 


Topics Include: 

Pseudotumor cerebri: An Ophthalmologist’s Problem 
Neuro-ophthalmic Complications of Migraine 
Neuro-Imaging 
Ischemic Optic Neuropathy 
Bilateral Centro-cecal Scotomas 
Other Challenging Clinical Cases 


Program Chairman: MICHAEL L. SLAVIN, M.D. 
7 Hours Category 1 CME Credit. 
For Information: Ann J. Boehme, Associate Director for 


CE, Long Island Jewish Medical Center, New Hyde 
Park, New York 11042 Telephone: (718) 470-8650 








WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author's full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 









Betagan® (levobunolol HCl) 0.5% 
Liquifilm® sterile ophthalmic solution 


INDICATIONS AND USAGE: BETAGAN Liquifilm sterile ophthalmic solution has been shown to be effective 
in lowering intraocular pressure and may be used in patients with chronic open-angle glaucoma or ocular 
hypertension. CONTRAINDICATIONS: BETAGAN is contraindicated in those individuals with bronchial 
asthma or with a history of bronchial asthma, or severe chronic obstructive pulmonary disease (see 
WARNINGS); sinus bradycardia; second and third degree atrioventricular block: overt cardiac failure (see 
WARNINGS); cardiogenic shock; or hypersensitivity to any component of this product. WARNINGS: As 
with other topically applied ophthalmic drugs, BETAGAN may be absorbed systemically. The same adverse 
reactions found with systemic administration of beta-adrenergic blocking agents may occur with topical 
administration. For example, severe respiratory reactions and cardiac reactions, including death due to 
bronchospasm in patients with asthma, and rarely death in association with cardiac failure, have been 
reported with topical application of beta-adrenergic blocking agents (see CONTRAINDICATIONS). Cardiac 
Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipi- 
tate more severe failure. In Patients Without a History of Cardiac Failure: Continued depression of the 
myocardium with beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At 
the first sign or symptom of cardiac failure, BETAGAN should be discontinued. Non-allergic Bron- 
chospasm: In patients with non-allergic bronchospasm or with a history of non-allergic bronchospasm 
(e.g. chronic bronchitis, emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 
Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond 
to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical 
procedures, Some patients receiving beta-adrenergic receptor blocking agents have been subject to 
protracted severe hypotension during anesthesia. For these reasons, in patients undergoing elective 
surgery, gradual withdrawal of beta-adrenergic receptor blocking agents may be appropriate. If necessary 
during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient doses of such 
agonists as isoproterenol, dopamine, dobutamine or levarterenol (See OVERDOSAGE). Diabetes Mellitus: 
Beta-adrenergic blocking agents should be administered with caution in patients subject to spontaneous 
hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving insulin or oral 
hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and symptoms of acute 
hypoglycemia. Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g, 
tachycardia) of hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed 
carefully to avoid abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid 
storm. Contains sodium metabisulfite, a sulfite that may cause allergic-type reactions including anaphylac- 
tic symptoms and life-threatening or less severe asthmatic episodes in certain susceptible people. The 
overall prevalence of sulfite sensitivity in the general population is unknown and probably low. Sulfite 
sensitivity is seen more frequently in asthmatic than in nonasthmatic people. PRECAUTIONS: General: 
BETAGAN should be used with caution in patients with known hypersensitivity to other beta-adrenoceptor 
blocking agents. Use with caution in patients with known diminished pulmonary function. In patients 
with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This requires 
constricting the pupil with a miotic. BETAGAN has little or no effect on the pupil. When BETAGAN is used to 
reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miotic and not 
alone. Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). Drug 
Interactions: BETAGAN should be used with caution in patients who are receiving a beta-adrenergic 
blocking agent orally, because of the potential for additive effects on systemic beta-blockade. Although 
BETAGAN used alone has little or no effect on pupil size, mydriasis resulting from concomitant therapy with 
BETAGAN and epinephrine may occur. Close observation of the patient is recommended when a beta- 
blocker is administered to patients receiving catecholamine-depleting drugs such as reserpine, because of 
possible additive effects and the production of hypotension and/or marked bradycardia, which may 
produce vertigo, syncope, or postural hypotension. Animal Studies: No adverse ocular effects were 
observed in rabbits administered BETAGAN topically in studies lasting one year in concentrations up to 10 
times the human dose concentration. Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p < 0.05) increases in the incidence of benign 
leiomyomas in female mice at 200 mg/kg/day (14,000 times the recommended human dose for glaucoma), 
but not at 12 or 50 mg/kg/day (850 and 3,500 times the human dose). In a two-year oral study of levobunolol 
HCI in rats, there was a statistically significant (p < 0.05) increase in the incidence of benign hepatomas in 
male rats administered 12,800 times the recommended human dose for glaucoma. Similar differences were 
not observed in rats administered oral doses equivalent to 350 times to 2,000 times the recommended 
human dose for glaucoma. Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. Reproduction and fertility studies in rats 
showed no adverse effect on male or female fertility at doses up to 1,800 times the recommended human 
dose for glaucoma. Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of resorption 
sites) has been observed in rabbits when doses of levobunolol HC! equivalent to 200 and 700 times the 
recommended dose for the treatment of glaucoma were given. No fetotoxic effects have been observed in 
similar studies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic studies with 
levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the recommended human dose for glaucoma) 
showed no evidence of fetal malformations. There were no adverse effects on postnatal development of 
offspring. It appears when results from studies using rats and studies with other beta-adrenergic blockers 
are examined, that the rabbit may be a particularly sensitive species. There are no adequate and well- 
controlled studies in pregnant women. BETAGAN should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Nursing Mothers: It is not known whether this drug is 
excreted in human milk. Systemic beta-blockers and topical timolol maleate are known to be excreted in 
human milk. Caution should be exercised when BETAGAN is administered to a nursing woman. Pediatric 
Use: Safety and effectiveness in children have not been established. ADVERSE REACTIONS: In clinical trials 
the use of BETAGAN has been associated with transient ocular burning and stinging in about 1 in 4 patients, 
and with blepharoconjunctivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure have 
been reported occasionally (see CONTRAINDICATIONS and WARNINGS). The follow ing adverse effects have 
been reported rarely with the use of BETAGAN: iridocyclitis, headache, transient ataxia, dizziness, lethargy, 
urticaria and pruritus. Decreased corneal sensitivity has been noted in a small number of patients. 
Although levobunolol has minimal membrane-stabilizing activity, there remains a possibility of decreased 
corneal sensitivity after prolonged use. The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking agents: BODY AS A WHOLE: 
Headache. CARDIOVASCULAR: Arrhythmia, syncope, heart block, cerebral vascular accident, cerebral 
ischemia, congestive heart failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC: Depression. SKIN: 
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in patients with pre-existing bronchospastic disease), respiratory failure. ENDOCRINE: Masked symptoms 
of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and symptoms of 
keratitis, blepharoptosis, visual disturbances including refractive changes (due to withdrawal of miotic 
therapy in some cases), diplopia, ptosis. Other reactions associated with the oral use of non-selective 
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“I dont change my prescribing practices by whim. 
I need to be convinced of good reasons to select 
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“Well, four years of clinical-study data con- “Most of my Betagan-prescribing colleagues 
vinced me levobunolol was safe and effective appreciate its unique once-daily initial- 
in chronic open-angle glaucoma and ocular therapy regimen and its twice-daily option...” 
hypertension. ..”* 
“So I identified my own candidates, initiated 
Betagan, and followed these patients closely. 
As expected, my colleagues’ satisfaction And that’ a large part of why I now 
was confirmed.” select Betagan.’ 
Betagan = - 
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Imaging of Cerebral Blood Flow and Metabolism in 


Amblyopia by Positron Emission Tomography 





Joseph L. Demer, M.D., Gunter K. von Noorden, M.D., Nora D. Volkow, M.D., 
and K. Lance Gould, M.D. 


We used positron emission tomography to 
study monocular visual activation of various 
brain regions in four amblyopic and two nor- 
mally sighted adults. Imaging of relative cere- 
bral blood flow using the tracer H,O showed 
reduced activation of primary visual cortex by 
the amblyopic as compared with the sound 
eye. Imaging of relative cerebral glucose me- 
tabolism using the tracer ['*F]-2-deoxyglucose 
showed equal activation of primary visual cor- 
tex by either eye in the control subject, but 
reduced activation of primary and accessory 
visual cortex by the amblyopic as compared 
with the sound eye in two amblyopic subjects. 
Relative glucose metabolism was consistently 
higher in the frontal and temporal lobes con- 
tralateral to the viewing eye, both in normal 
and amblyopic subjects. 


AMBLYOPIA is a unilateral or bilateral de- 
crease of visual acuity for which no structural 
cause can be detected on physical examination 
of the eye. It is caused by form vision depriva- 
tion or abnormal binocular interaction in early 
childhood. Strabismus, anisometropia, and 
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congenital cataracts are common causes of am- 
blyopia.! 

Experimental amblyopia can be induced in 
kittens and infant monkeys by unilateral eyelid 
suturing,” optically induced anisometropia,’ 
and surgically induced strabismus.‘ By using 
microelectrode techniques, it has been deter- 
mined that the number of visual cortical neu- 
rons that can be activated by visual stimulation 
of the amblyopic eye is reduced, and that most 
visual cortical neurons respond only to stimu- 
lation of the sound eye.’ Shrinkage of cells in 
layers of the lateral geniculate nucleus connect- 
ed to the amblyopic eye has been noted in 
animals,** as well as in one amblyopic human.’ 

While extensive developmental anatomic 
studies have been performed in amblyopic ani- 
mals, these data are only presumed to be appli- 
cable to humans. With the exception of one 
autopsy study in which the lateral geniculate 
nuclei were examined,’ neuroanatomic studies 
of amblyopic patients have not yet been done to 
confirm the structural basis of amblyopia in 
humans. 

New techniques of neurophysiologic investi- 
gation offer promise in the study of visual 
processing in the brain. The technique of auto- 
radiography consists of administration of a bio- 
chemical labeled with a radioactive isotope; the 
biochemical is taken up by tissues at a rate 
determined by metabolic activity, which is in 
turn tightly coupled to functional activity.’ 
Using [“C]deoxyglucose as a tracer for the rate 
of tissue glucose metabolism, this technique 
has demonstrated metabolic activation by visu- 
al stimulation of the geniculate and oculomotor 
nuclei, as well as primary visual cortex, in 
laboratory animals.° 

The technique of autoradiography is not suit- 
able to human studies, for it requires that the 
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animals be killed and the tissues of interest be 
fixed and sectioned. Positron emission tomog- 
raphy, a recently developed nuclear medicine 
imaging technique, allows the application of 
strategies similar to the autoradiographic tech- 
nique in a noninvasive way in human sub- 
jects.” Various compounds can be labeled with 
positron emitters for the study of various bio- 
chemical and functional characteristics of the 
brain.!! The fundamental principle underlying 
positron emission tomography is the localiza- 
tion within tissues of unstable isotopes that 
decay by emitting positrons, antimatter elec- 
trons carrying a positive charge. Positrons en- 
counter and annihilate ubiquitous tissue elec- 
trons, converting their rest masses into pairs 
of 511-keV gamma photons that travel in 
opposite directions to readily exit the tissues, 
where they can be imaged by external detector 
arrays.'' Computerized imaging techniques 
reconstruct the tissue location of radiophar- 
maceuticals labeled with positron-emitting 
isotopes.) 

The glucose analogue 2-deoxyglucose can be 
labeled with the positron emitter fluorine” to 
produce ['*F]-2-deoxyglucose, a tracer well suit- 
ed to the study of glucose metabolism with 
positron emission tomography.” Since the half- 
life of F is only 109.7 minutes, this isotope 
must be produced in a cyclotron and rapidly 
subjected to chemical reaction and purification 
to produce a useful radiotracer.'* However, this 
short half-life can be an advantage, for it great- 
ly reduces the duration of radiation exposure to 
a subject receiving ['*F]fluorodeoxyglucose. 
Studies using ['F]fluorodeoxyglucose can be 
repeated in the same subject on consecutive 
days. The validity of measurements of regional 
brain glucose metabolism by positron emission 
tomography using ['*F]fluorodeoxyglucose has 
been demonstrated.” 

The positron emitter O has a half-life of only 
2.07 minutes. This isotope can be adminis- 
tered as H5O for the study of regional tissue 
blood flow with positron emission tomogra- 
phy. The extremely short half-life of O per- 
mits multiple imaging studies in the same sub- 
ject on the same day, making the tracer ideally 
suited for experimental designs involving 
physiologic activation procedures. 

Positron emission tomography has been ex- 
tensively used to investigate cognitive and sen- 
sory function in humans. Regional cerebral 
activation as a result of audition, vision, and 
tactile stimulation, as well as cognitive tasks, 
has been demonstrated." In particular, inves- 


tigators have imaged human visual cortex 
using ['*F]fluorodeoxyglucose, demonstrating 
significant progressive increases in the local 
metabolic rate for glucose in visual cortex with 
increases in visual stimulus complexity or the 
opening of the second eye.*’* Topographic acti- 
vation of particular regions of visual cortex has 
been demonstrated in response to stimulation 
of a visual hemifield,” and to limitation of the 
visual stimulus to particular regions of the 
visual field.'*?!* Functional imaging studies of 
the visual cortex in amblyopic humans have not 
yet been performed. 

Since the emerging laboratory evidence im- 
plicates amblyopia as a disorder of the visual 
part of the brain, we applied positron emission 
tomography for functional imaging of cerebral 
blood flow and glucose metabolism in amblyop- 
ic humans. Our goals included demonstration 
of the feasibility of positron emission tomogra- 
phy in the study of amblyopia, as well as 
evaluation of the possible roles of accessory 
visual cortex and those cortical areas tradition- 
ally regarded as uninvolved in vision. 





Subjects and Methods 





Six right-handed, adult volunteer subjects 
participated in this study (Table). Four were 
amblyopic, having best corrected visual acui- 
ties in the amblyopic eye of 20/200 or less, and 
20/20 or better in the fellow eye. Two subjects 
were normally sighted controls having visual 
acuities of 20/15 or better in each eye, and 
normal stereopsis. All subjects underwent a 
complete ocular examination, including refrac- 
tion and examination of the fundus with dilat- 
ed pupils. 

All subjects gave written informed consent 
after the purposes, risks, and benefits of this 
study were explained in detail. Persons under 
18 years of age and women of child-bearing age 
were excluded. Patient 3 was included because 
she had previously had a hysterectomy. This 
study was conducted under protocols ap- 
proved by the Radioactive Drug Research Com- 
mittee of the University of Texas Health Science 
Center at Houston, and institutional review 
boards for protection of human subjects of the 
University of Texas Health Science Center at 
Houston, Baylor College of Medicine, and 
Texas Children’s Hospital. 

All radiopharmaceuticals were prepared at 
the cyclotron facility of the Positron Diagnostic 
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TABLE 


CHARACTERISTICS OF SUBJECTS UNDERGOING POSITRON EMISSION TOMOGRAPHY 
eee 


VISUAL ACUITY 
SUBJECT NO., (REFRACTION) AFFERENT 
AGE (yrs), PUPILLARY 
SEX R.E. L.E. DEFECT DIAGNOSIS 
1, 25, M 20/15 20/15 No Myopia 
(—4.75 +0.75 x 92) (—6.25 +1.00 x 90) 
2, 60, F 20/20 20/400 No Occlusion amblyopia 
(—2.50 +1.00 x 180) (—5.24 +6.00 x 75) No from complete 
congenital blepharo- 
ptosis 
3, 33, F 20/20 20/800 Yes Deprivation amblyopia, 
(+1.25 +0.50 x 95) (+7.50 +2.50 x 30) despite congenital 
cataract extraction 
at age 6 years, 
mild bilateral optic 
atrophy 
4,23, M 20/15 20/15 No Myopia 
(—1.50 +1.00 x 110) (—1.50 +1.00 x 70) 
5, 20, M 20/200 20/20 No Anisometropic amblyopia 
(—10.00 +1.50 x 15) (+0.75 sph) 
6, 27, M 20/20 20/400 No Strabismic amblyopia 
(—2.50 sph) (—1.25 sph) from infantile 


esotropia 


een 


and Research Center of the University of Texas 
Health Science Center at Houston. The isotope 
O was produced using the “N(d,n)"O reac- 
tion by bombarding a 1% mixture of molecular 
oxygen in nitrogen with 8-MeV deuterons gen- 
erated in the cyclotron. The resulting gas was 
exchanged with O to produce °O'O, which 
was mixed with molecular hydrogen and 
passed over a palladium catalyst at a tempera- 
ture of 300 C, producing H:O vapor. The 
H2"O vapor was bubbled through physiologic 
saline and dispensed through a 0.22-um filter, 
which rendered the solution sterile and non- 
pyrogenic. 

The isotope F was produced using the 
“O(p,n)"*F reaction by bombarding commer- 
cially available H:O with 16-MeV protons gen- 
erated in the cyclotron. The synthesis of 
[*F] fluorodeoxyglucose from ¥F is complex and 
has been described in detail.“ The fluor- 
odeoxyglucose was also purified and sterilized 
after synthesis, rendering it nonpyrogenic. 

Positron emission tomography imaging was 
performed using a positron tomograph de- 
signed and constructed at the University of 
Texas Health Science Center at Houston. The 
tomograph consists of a scintillation array and 


a computer for data recording and image recon- 
struction. The camera contains an array of 720 
cesium fluoride scintillation detectors, each 
measuring 18 mm in diameter and 45 mm in 
length, arranged in five rings of 144 detectors 
each. For a uniform source 20 cm in diameter 
filled with 1 mCi/ml of radioactivity, the sensi- 
tivity of the tomograph has been measured at 
10,000 counts/second for the outer slices and 
more than 26,000 counts/second for the inner 
five slices.“ To improve linear sampling, the 
scintillation detectors execute a circular orbital 
motion over a diameter of 19.6 mm at a rate of 1 
oscillation/second. This entire arrangement en- 
ables the acquisition of nine image planes si- 
multaneously, at a spatial resolution of 12 to 
14 mm (full width at half maximum).* Image 
processing was performed using a DEC VAX 
11/750 digital computer and an array of 20 fast 
bit-slice microprocessors. 

For positron emission tomography subjects 
lay supine on a gantry, with their heads firmly 
strapped into a padded head holder made of 
acrylic plastic. The camera was oriented either 
in the vertical plane, or was tilted at 15 to 17 
degrees from the vertical to parallel the base of 
the brain. A laser on the positron camera pro- 
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jected reference lines onto the subject’s head; a 
surgical skin marking pen was used to mark the 
positions of the reference lines on subjects’ 
faces for accurate repositioning on repeated 
scans. 

Before positron emission scans on each day 
of testing, an attenuation image of the head 
was obtained for each subject using a gallium” 
ring source. This attenuation image was used 
to correct emission images for absorption of 
radiation by superficial cranial structures. 

All studies were conducted at the same time 
of day. Subjects were instructed to omit lunch 
before scanning, although most fasted from the 
midnight before. A peripheral intravenous line 
was placed and kept open with a slow infusion 
of isotonic saline. Before administration, radio- 
activity levels in each dose of tracer were mea- 
sured in duplicate using different radiation 
counters. 

Relative blood flow imaging—Cerebral 
blood flow was imaged in two amblyopic sub- 
jects and one control subject using a modifica- 
tion of the HO intravenous bolus injection 
technique.” Scanning was started immediately 
after injection of 30 to 40 mCi of HO and was 
continued for three minutes. Subjects were 
scanned sequentially during visual stimulation 
with a strobe light flashing at 8 Hz, since other 
investigators have demonstrated that this pho- 
tic stimulation rate produces maximal activa- 
tion of cerebral blood flow.”*’ Subjects wore 
their distance refractive correction in a trial 
frame, and one or both eyes were covered with 
a densely occlusive patch as dictated by the 
protocol. The visual stimulus was presented in 
a dimly lit room for one minute before tracer 
injections and was continued for a total stimu- 
lation time of three minutes. During scanning, 
noise was kept to a minimum and subjects were 
requested to refrain from moving or speaking. 

For each scan, H,”O was injected intrave- 
nously in 5 to 10 ml of isotonic saline. The 
tracer was followed by a bolus of 10 ml of 
saline. After correction for attenuation, cumu- 
lative counts acquired by the camera in the 
entire three-minute period were used to recon- 
struct digital images of relative regional blood 
flow. 

Relative glucose metabolism imaging— 
Relative glucose metabolism was measured in 
two amblyopic subjects and one control subject 
using an intravenous bolus injection of 5 to 8 
mCi of ['*F]fluorodeoxyglucose. Subjects were 
tested on two consecutive days, first with the 
left eye and then with the right eye occluded. 


Visual stimulation was obtained using a dra- 
matic entertainment video motion picture with 
sound track; the display subtended a horizon- 
tal angle of 28 degrees at a viewing distance of 
50 cm. The visual stimulus was presented for 35 
minutes after injection of ['*F]fluorodeoxy- 
glucose. Subjects wore refraction correction 
in a trial frame while viewing the visual stim- 
ulus. After visual stimulation, subjects were 
repositioned in the camera for scanning over 
the next 25 minutes. This repositioning was 
achieved using reference marks on the skin. 
The same tracer dose was used for each of the 
two sequential studies. Images of relative cere- 
bral glucose metabolism were corrected for at- 
tenuation and digitally reconstructed. 

Reconstructed images were photographed 
and placed on magnetic media for storage. 
Regions of interest were defined according to 
standard neuroanatomy and were drawn di- 
rectly on the reconstructed images.*” The av- 
erage number of radioactive counts was 
determined for eight regions of interest, corre- 
sponding to the left and right frontal lobes, the 
left and right temporal lobes, the left and right 
thalamus, primary visual cortex (located on the 
midline near the occipital pole), and accessory 
visual cortex (located on the midline anterior 
and superior to primary visual cortex). Average 
radioactive counts were also determined for the 
entire brain image slice in which region-of- 
interest analysis was performed. 

Relative values were obtained by dividing the 
average number of counts within the region of 
interest by the average number of counts in the 
entire brain slice. Relative values increase the 
sensitivity of the method because they compen- 
sate for intersubject and intrasubject variabili- 
ty,” and have been shown to be well suited to 
demonstration of regional activation caused by 
stimulation.* In this study, values in regions of 
interest relative to the whole brain slice are 
referred to as cortical activation ratios. 


Results 


Blood flow imaging—One normally sighted 
control subject (Subject 1) underwent relative 
cerebral blood flow imaging with stroboscopic 
visual stimulation. The testing was performed 
under conditions of monocular stimulation of 
each eye separately to determine if the two 
normal eyes can activate the brain equally. We 
found similar blood flow in primary visual 
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cortex during stimulation of each eye (Fig. 1). 
Quantitation of this effect shows that for the 
right eye viewing, the cortical activation ratio 
for primary visual cortex was 1.38 and for the 
left eye viewing, it was 1.37. Although no level 
of statistical significance can be calculated for 
cortical activation ratios, this difference is small 
and probably not meaningful. With both eyes 
patched (not shown in Figure 1), the cortical 
activation ratio was 1.23, a much lower value 
than with either eye viewing. Thus, relative 
blood flow in primary visual cortex of a normal- 
ly sighted subject was activated similarly by 
visual stimulation of either eye. 

Two amblyopic subjects underwent relative 
cerebral blood flow imaging during stroboscop- 
ic visual stimulation. Subject 2 has diabetes 
with hypercholesterolemia and was taking a 
beta-blocking antihypertensive medication. 
Scans were performed once with the sound 
right eye viewing, and again with the amblyop- 
ic left eye viewing (Fig. 2). During visual stimu- 
lation of the amblyopic left eye (Fig. 2, left) 
there was a small area of high blood flow along 
the interhemispheric fissure in primary visual 
cortex. There was little blood flow in more 
lateral visual cortex and in frontal and temporal 
regions. Conversely, during visual stimulation 
of the sound right eye (Fig. 2, right) there was 
an extensive area of high blood flow through- 
out primary visual cortex, as well as greater 
blood flow in frontal and temporal regions. The 
cortical activation ratio for medial frontal cortex 
was 1.18 with the sound eye viewing, and 1.13 
with the amblyopic eye viewing. Additionally, 
during visual stimulation of the sound right 
eye there was high relative blood flow inthe 
posterior parieto-occipital region thought to be 
responsible for processing of image motion, the 
temporal-occipital-parietal pit. This was seen 
as a small lobe of high blood flow flanking the 
region of primary visual cortex, particularly on 
the left side (Fig. 2, right). 

Subject 3 is amblyopic but has no relevant 
medical history. Four scans of regional cerebral 
blood flow were performed during stroboscopic 
visual stimulation in sequence with the right 
eye viewing alone, with the left eye viewing 
alone, with both eyes viewing, and with nei- 
ther eye viewing. With the sound right eye 
viewing (Fig. 3, right), there was high blood 
flow in primary visual cortex, corresponding to 
a cortical activation ratio of 1.35. With the 
amblyopic left eye viewing (Fig. 3, left), there 
was less activation of relative blood flow in 
primary visual cortex, with a cortical activation 


ratio of 1.31. With neither eye viewing (not 
shown), the cortical activation ratio decreased 
to 1.29, whereas it increased to 1.32 with both 
eyes viewing. 

Glucose metabolism imaging—Relative glu- 
cose metabolism studies exhibit better anatom- 
ic resolution than those imaging relative blood 
flow. Normally sighted control Subject 4 under- 
went two scans of relative cerebral glucose 
metabolism. The first scan was performed after 
visual stimulation of the dominant right eye 
with a dramatic video motion picture. Active 
glucose metabolism was observed in primary 
visual cortex, with a cortical activation factor of 
1.31. Region-of-interest analysis showed that 
the contralateral temporal lobes and thalamus 
were more active than the ipsilateral by 6% to 
20%. The second scan for control Subject 4 was 
performed the next day, with visual stimula- 
tion of the nondominant left eye (Figs. 4 and 5, 
bottom). Again, active metabolism in primary 
visual cortex was evident, with a cortical activa- 
tion ratio of 1.34. There was also about 10% 
greater glucose metabolism in the contralateral 
as compared with the ipsilateral frontal and 
temporal lobes, but not in the thalamus. A 
midline sagittal reconstruction of the brain 
(Fig. 5) showed the similarity of glucose metab- 
olism in primary visual cortex during visual 
stimulation of the right and left eyes. For acces- 
sory visual cortex (area 19 of Brodmann),” the 
cortical activation ratio for the right eye was 
1.29, whereas the cortical activation ratio was 
1.50 for the left eye; this may represent a 
meaningful difference. 

Subject 5 has anisometropic amblyopia, lead- 
ing to a best corrected visual acuity of 20/200 in 
the amblyopic right eye. Comparison of scans 
for Subject 5 on consecutive days demonstrated 
greater glucose metabolism in primary visual 
cortex during viewing by the sound left eye 
(cortical activation ratio, 1.34) as compared 
with the amblyopic right eye (cortical activation 
ratio, 1.26). More striking was the degree of 
asymmetrically greater metabolism in the cere- 
bral hemisphere opposite whichever eye was 
viewing (Fig. 6). With the amblyopic right eye 
viewing, the asymmetry was a result of 5% to 
20% greater activation of the contralateral than 
the ipsilateral frontal and temporal lobes, but 
not the thalamus. With the sound left eye 
viewing, the asymmetry was evident in 10% to 
15% greater activities in the contralateral as 
compared with the ipsilateral frontal and tem- 
poral lobes, but not the thalamus. The cortical 
activation ratio showed no appreciable differ- 
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Fig. 1 (Demer and associates). Images of relative 
cerebral blood flow in a normally sighted subject 
during monocular stroboscopic stimulation of the 
left eye (left) and the right eye (right). Images are in 
the same plane as conventional axial computed to- 
mographic scans. The left side of the image corre- 
sponds to the left side of the patient. With stimula- 
tion of either eye, there is equal activation of primary 


visual cortex, located on the midline at the bottom of 


each image and seen in white. Relative blood flow is 


coded using a false color scheme, so that areas of 


higher blood flow are shown in brighter colors, going 
from blue at minimum to white at maximum, accord- 
ing to the scale shown in Figure 4. 





Fig. 3 (Demer and associates). Images of relative 
cerebral blood flow in Subject 3 during monocular 
stroboscopic stimulation of the amblyopic left eye 
(left) and the sound right eye (right). Primary visual 
cortex appears as an area of white, representing high 
blood flow, at the midline at the bottom of each 
image. There is significantly greater activation of 
blood flow in primary visual cortex during viewing 
with the sound right eye than with the amblyopic left 
eye. 


686 


Fig. 2 (Demer and associates). Images of relative 
cerebral blood flow in Subject 2 during monocular 
stroboscopic stimulation of the amblyopic left eye 
(left) and sound right eye (right). Primary visual 
cortex appears in white at the bottom of each image, 
flanked by lobes of activity that may represent corti- 
cal motion processing areas. Activation of primary 
visual cortex is more extensive with stimulation of 
the right eye, for which there is also more extensive 
activation of the temporal-occipital-parietal pit (seen 
in white flanking primary visual cortex) and frontal 
(top, red) and temporal (upper left and right, red) 
regions. 


Petcts/pi 
1. 29E-+05 


Fig. 4 (Demer and associates). Series of nine simul- 
taneous images of relative cerebral glucose metabo- 
lism obtained in normally sighted control Subject 4, 
who was viewing a video motion pictu re with his left 
eye. Note active glucose metabolism in primary visu- 
al cortex, seen as a white area on the midline at the 
bottom of each of the middle row of three images. 
Note also the greater metabolism in the contralateral 
right hemisphere, seen as a preponderance of red on 
the right side of each image. The false color scale on 
the right shows the relative activity assigned to each 
color in decreasing fashion from top to bottom, and 
was used for all figures shown here. 
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Fig. 5 (Demer and associates). Midline Sagittal 
reconstructions of images of relative cerebral glucose 
metabolism in normally sighted control Subject 4 
(obtained as in Fig. 4). Primary visual cortex is the 
white area of high glucose metabolism seen at the 
left, or occipital tip, of each image. The two images 
show equal activation of primary visual cortex dur- 
ing monocular viewing with the right (top) and left 
(bottom) eyes. 


ence for accessory visual cortex between the 
two eyes (1.26 in both cases). 

Subject 6 has strabismic amblyopia, leading 
to a best corrected visual acuity of 20/400 in the 
amblyopic left eye. This subject underwent im- 
aging of relative glucose metabolism on two 
consecutive days, first with the sound right eye 
viewing, and later with the amblyopic eye 
viewing (Figs. 7 and 8). The axial images 
showed three findings (Fig. 7). First, primary 
visual cortex (area 17/18 of Brodmann)” was 





Fig. 7 (Demer and associates). Images of relative 
glucose metabolism in strabismic amblyopic Subject 
6 (obtained as in Fig. 6). There is little glucose 
metabolism in primary visual cortex evident in the 
image at left, obtained during monocular viewing by 
the amblyopic left eye, while there is active glucose 
metabolism in primary visual cortex in the image at 
right obtained during viewing by the sound right 
eye. Note greater activation of the putative cortical 
motion processing region flanking primary visual 
cortex during viewing by the sound eye. With the 
right eye viewing, the left temporal lobe is more 
activated than the right. 


Fig. 6 (Demer and associates). Images of relative 
glucose metabolism in anisometropic amblyopic Sub- 
ject 5, showing greater metabolism in primary visual 
cortex during monocular viewing of a video motion 
picture with the sound left eye (left) than with the 
amblyopic right eye (right). Primary visual cortex is 
seen as in Figures 1 and 3. Note greater activation of 
the contralateral cerebral hemisphere by either eye. 


more metabolically active during viewing by 
the sound than by the amblyopic eye. With the 
sound eye viewing, the cortical activation ratio 
for primary visual cortex was 1.50; it was only 
1.39 with the amblyopic eye viewing. This large 
difference demonstrates much greater glucose 
metabolism in primary visual cortex with the 
sound eye viewing. The cortical activation ratio 
for accessory visual cortex was 1.36 for visual 
stimulation of the sound right eye, and 1.41 for 
visual stimulation of the amblyopic left eye. 





Fig. 8 (Demer and associates). Midline sagittal 
reconstruction of images of relative glucose metabo- 
lism in strabismic amblyopic Subject 6 (obtained as in 
Fig. 5). During viewing with the sound right eye 
(top), there is intense glucose metabolism in the 
occipital tip of primary visual cortex, with activity 
extending anterosuperiorly into areas 19 and 7. Dur- 
ing viewing with the amblyopic left eye (bottom), 
there is little glucose metabolism in primary visual 
cortex, but there is activation of areas 19 and 7. 
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Second, each viewing eye tended to produce 
greater glucose metabolism in regions in the 
contralateral hemisphere. There was 16% 
greater glucose metabolism in the contralateral 
relative to the ipsilateral temporal lobe, but 
there was no asymmetry in the frontal lobe or 
thalamus evident during visual stimulation of 
the sound right eye. With the amblyopic left 
eye viewing, there was 5% to 10% greater 
glucose metabolism in the contralateral frontal 
and temporal lobes, but not the thalamus. 
Third, with the sound eye viewing, there was 
metabolic activity in the temporal-occipital- 
parietal pit (Fig. 7). 

In a sagittal reconstruction of scans in Sub- 
ject 6 (Fig. 8), there was a striking reduction in 
relative glucose metabolism in the occipital 
region during visual stimulation of the ambly- 
opic compared with the sound eye. Glucose 
metabolism in cortical areas 19 and 7 of 
Brodmann” was relatively high, regardless of 
which eye was stimulated in this subject. 


Discussion 


Both types of functional brain imaging, rela- 
tive cerebral blood flow and relative cerebral 
glucose metabolism, demonstrated greater ac- 
tivity in primary visual cortex during monocu- 
lar visual stimulation of sound as compared 
with amblyopic eyes. Monocular visual stimu- 
lation of normal control eyes produced equal 
activation of primary visual cortex. However, 
monocular visual stimulation of either eye, in 
normal or amblyopic subjects, produced signif- 
icantly greater glucose metabolism in the con- 
tralateral frontal and temporal lobes, and in 
one subject in the contralateral thalamus. In 
some subjects, blood flow or metabolic activity 
in the temporal-occipital-parietal pit, a putative 
cortical motion processing center, was ob- 
served during visual stimulation. These 
findings confirm in amblyopic humans what 
has been established by invasive methods in 
animal models: there is a significant reduction 
of neuronal activity in those parts of the visual 
cortex that are connected to the amblyopic eye.’ 

To our knowledge, the series of experiments 
reported here constitute the first use of posi- 
tron emission tomography in the study of 
human amblyopia. Brain imaging was per- 
formed using H,"O as an indicator of cerebral 
blood flow, and ['*F]fluorodeoxyglucose as an 
indicator of glucose metabolism. These mea- 
sures have been demonstrated to correlate with 
neuronal activity.” 


While positron emission tomography can be 
used to measure absolute levels of blood flow 
and glucose uptake in the human brain, such 
techniques require serial arterial blood sam- 
pling.” Since no arterial sampling was used in 
the present series of experiments, the images 
obtained represent only relative measures of 
cerebral blood flow and metabolism. This is 
adequate to substantiate our conclusions, for in 
the present experiments the subjects served as 
their own controls under varying conditions of 
visual stimulation, and the cortical activation 
ratios reported here would not be confounded 
by minor systemic metabolic variations. Rela- 
tive regional cerebral glucose metabolism 
measurements have been shown to have a test/ 
retest reproducibility for individual subjects of 
less than 1%,* substantially less than the differ- 
ences we observed between stimulation of 
sound vs amblyopic eyes. Further, quantitative 
analysis of cerebral regions of interest permits 
strong conclusions about asymmetry of relative 
activation of individual brain structures, since 
systemic metabolic factors cannot influence 
these comparisons. In amblyopic Subjects 5 and 
6, relative glucose metabolism in primary visu- 
al cortex was 6% to 8% higher with the sound 
than with the amblyopic eye viewing. Such 
values are within the range of asymmetries 
(8% + 3%) for left and right visual cortex 
reported for experiments in normal humans 
in whom only half of the visual field is stimu- 
lated, so that the visual cortex corresponding 
to the stimulated hemifield is more active 
than that corresponding to the unstimulated 
hemifield.” 

Our studies of relative cerebral blood flow 
demonstrated that the primary visual cortex of 
a normally sighted subject can be significantly 
activated by stroboscopic visual stimulation of 
either eye. These studies were conducted using 
a three-minute duration of scanning after injec- 
tion of the HĦO tracer. Although it has been 
argued that this relatively long scanning dura- 
tion causes an underestimation of differences 
in cerebral blood flow (particularly between 
gray and white matter), it has also been 
pointed out that scans of short duration may 
overestimate cerebral blood flow because of the 
effects of the arterial blood volume fraction and 
differences in arrival time of the tracer bolus 
across the brain.” Although the optimal dura- 
tion of scanning may be controversial, longer 
scans improve the statistical accuracy of recon- 
structed images and decrease certain biases.” 
Expert opinion supports the view that the opti- 
mal imaging time is dependent upon the tomo- 
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graph used, the tracer dose, and composition 
of the tissue under study.” Such considerations 
are crucial only to the precise quantitative de- 
termination of absolute levels of tissue blood 
flow, so that it remains valid to use our tech- 
nique to study relative differences in cerebral 
blood flow in subjects serving as their own 
controls under different conditions of visual 
stimulation. However, shorter scan durations 
might show even larger or additional differenc- 
es in regional blood flow resulting from stimu- 
lation of amblyopic vs sound eyes. We are 
continuing to investigate this issue. 

In Subject 3, stroboscopic stimulation of the 
sound eye produced greater activation of blood 
flow in primary visual cortex than did stimula- 
tion of the severely amblyopic eye. In Subject 2, 
stimulation of the sound eye produced activa- 
tion of cerebral blood flow in a more extensive 
region of visual cortex than did stimulation of 
the amblyopic eye, although for the amblyopic 
eye peak relative blood flow in a small region 
near the midline was higher than in a similar 
region for the sound eye. Greater activation of 
blood flow in frontal and temporal regions was 
demonstrated during stimulation of the sound 
than of the severely amblyopic eye for Subject 
2. In this subject, a hypertensive diabetic with 
hypercholesterolemia who was taking a beta- 
blocking agent to control arterial blood pres- 
sure, cerebrovascular disease and vasoactive 
drugs probably altered the vasoregulatory re- 
sponse to visual stimulation; the anticipated 
effect of this artifact would be to blunt the 
enhancement of blood flow by physiologic 
stimulation. Perhaps these effects accounted 
for the differences in activation of blood flow in 
primary visual cortex in this subject. It can be 
concluded, however, that the effect on primary 
visual cortex of amblyopia can be detected by 
positron emission tomography scanning using 
HO. Effects of amblyopia on frontal cortex are 
also plausible, particularly in light of evidence 
that precentral cortical visual-evoked poten- 
tials are more severely reduced in amblyopia 
than are occipital-evoked potentials.” This in- 
triguing possibility merits further investiga- 
tion. 

Our studies of relative glucose metabolism 
demonstrated that primary visual cortex of a 
normally sighted subject is activated equally by 
the monocular viewing of a video motion pic- 
ture using either eye. In normally sighted Sub- 
ject 4, and amblyopic Subjects 5 and 6, the 
frontal and temporal lobes contralateral to the 
viewing eye were significantly more activated 
than the ipsilateral structures by monocular 
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visual stimulation. This finding is surprising 
since the optic chiasm of humans is anatomical- 
ly about equally decussated, with projections 
from each eye to both sides of the brain. The 
finding of greater activation of the frontal and 
temporal lobes contralateral to the viewing eye 
implies that the afferent visual pathway may be 
decussated to a greater degree when assessed 
by functional methods than by anatomic meth- 
ods. Other investigators have used positron 
emission tomography to demonstrate symmet- 
ric activation of left and right visual cortex of 
monocularly viewing normal subjects, but did 
not report hemispheric asymmetries.’ These 
investigators may not have carefully evaluated 
hemispheric asymmetries, or the random- 
pattern visual stimulus that they used may 
have produced a different type of cerebral acti- 
vation than did the complex motion picture 
stimulus used in the present study. Conceiv- 
ably, cognitive processing of complex monocu- 
lar visual input may be predominantly in the 
contralateral cerebral hemisphere. This sugges- 
tion requires confirmation and further investi- 
gation. We have no explanation for the greater 
activation of accessory visual cortex by visual 
stimulation of the left eye than the right eye in 
Subject 4. 

Imaging of relative cerebral glucose metabo- 
lism in anisometropic amblyopic Subject 5 and 
strabismic Subject 6 both demonstrated signifi- 
cantly greater glucose metabolism in primary 
visual cortex during viewing with the sound as 
compared with the amblyopic eye. Similar 
findings were present in imaging of relative 
cerebral blood flow in Subject 3 with depriva- 
tion amblyopia. This suggests that, despite dif- 
ferences in the pathogenesis of amblyopia from 
patient to patient, a common characteristic of 
amblyopia is reduction in processing of visual 
information from the amblyopic eye. 

Positron emission tomography in Subjects 2 
and 6 demonstrated activity in a posterior 
parieto-occipital region flanking primary visual 
cortex, the temporal-occipital-parietal pit. This 
region, present bilaterally,” has been shown to 
be activated by a low-contrast, moving stimu- 
lus. The finding that infarction of the 
temporal-occipital-parietal pit produces a syn- 
drome of selective deficits in visual motion 
detection makes this cortical region a likely 
candidate for a cortical motion detection cen- 
ter. It is uncertain why activation of the 
temporal-occipital-parietal pit was not ob- 
served in all subjects. For subjects undergoing 
stroboscopic stimulation, there may have been 
insufficient motion in the visual stimulus. For 
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the other two subjects undergoing visual stim- 
ulation with the video motion picture, this 
small cortical region may have been between 
imaging planes and thus not observed in the 
positron emission tomography scans. Activa- 
tion of the temporal-occipital-parietal pit may 
also depend upon individual eye movement 
patterns of subjects viewing the visual stimu- 
lus. The role of the temporal-occipital-parietal 
pit in visual processing merits further investi- 
gation. 

These studies have indicated that positron 
emission tomography is feasible for the investi- 
gation of brain function in human amblyopia. 
Amblyopia appears to affect visual processing 
in primary visual cortex, as well as other re- 
gions, such as accessory visual cortex, that 
receive visual information relayed from pri- 
mary visual cortex. However, as seen in Figure 
8, accessory visual cortical area 19, as well as 
area 7, continue to have relatively high glucose 
metabolism during viewing by the amblyopic 
eye. This may reflect either high basal metabo- 
lism in these areas, or perhaps continued visual 
processing despite failure to activate primary 
visual cortex. 

Positron emission tomography has major ad- 
vantages over evoked potential testing of the 
visual system, since it offers much greater spa- 
tial resolution as well as the ability to give 
three-dimensional information about the activi- 
ty of deep brain structures.™ Cortical visual- 
evoked potentials have provided little new in- 
formation about the visual system because of 
these factors, as well as technical variability 
and problems in correlation with cortical neu- 
rophysiology.* In particular, the visual-evoked 
potential has been found to be subject to large 
variability, and to correlate poorly with local 
cerebral glucose metabolism.’ Positron emis- 
sion tomography could eventually be used as a 
superior objective method of documenting vis- 
ual function, but the greatest value of this 
technique probably lies in its use in locating 
and characterizing the poorly understood ex- 
trastriate regions involved in vision. This tech- 
nique has great potential for further research. 
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Penetrating Keratoplasty for Pseudophakic Bullous 


Keratopathy After Extracapsular Cataract Extraction 





Steven B. Koenig, M.D., and Richard O. Schultz, M.D. 


Seventeen women underwent simple pene- 
trating keratoplasty for pseudophakic bullous 
keratopathy after extracapsular cataract extrac- 
tion. Corneal edema occurred an average of 
eight months after cataract surgery (range, 
zero to 32 months). Of 17 corneal grafts, 16 
(94%) have remained clear during an average 
follow-up period of 14 months (range, two to 
32 months). One eye had a nonimmunologic 
graft failure. Of 16 eyes with clear grafts, 14 
(87%) achieved a visual acuity of 20/40 or 
better after surgery. Two eyes with a visual 
acuity of 20/50 and 20/200 had opacified poster- 
ior capsules and one demonstrated age-related 
macular degeneration. One eye with a postop- 
erative visual acuity of 20/40 demonstrated 
cystoid macular edema. Fifteen of 17 contralat- 
eral eyes showed slit-lamp evidence of endo- 
thelial dystrophy. 


PSEUDOPHAKIC BULLOUS KERATOPATHY has be- 
come the leading indication for penetrating 
keratoplasty in the United States.'* The inci- 
dence of pseudophakic bullous keratopathy 
after intracapsular cataract extraction has been 
reported as high as 6%.’ In contrast, the inci- 
dence of corneal edema after extracapsular cat- 
aract extraction and posterior chamber lens 
insertion has been estimated to be less than 1%, 
which reflects improvements in surgical tech- 
nique, intraocular lens design, and the use of 
viscoelastic substances.” Previously published 
reports of penetrating keratoplasty for pseudo- 
phakic bullous keratopathy have indicated a 
high anatomic success rate (clear grafts) but 
poor visual results, primarily because of cys- 
toid macular edema.** However, most of these 
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eyes had undergone intracapsular cataract ex- 
traction with insertion of an anterior chamber 
or iris plane intraocular lens. The purpose of 
this study is to report the results of penetrating 
keratoplasty for pseudophakic bullous keratop- 
athy associated with extracapsular cataract ex- 
traction and posterior chamber lens implanta- 
tion. 





Patients and Methods 





We reviewed retrospectively the records of 17 
patients who underwent penetrating kerato- 
plasty for pseudophakic bullous keratopathy 
associated with extracapsular cataract extrac- 
tion at our institution between April 1984 and 
October 1987. Penetrating keratoplasty was 
performed by one of us (S.B.K.), and no pa- 
tients were excluded from the study. 

Surgery was performed under monitored an- 
esthesia and included an O’Brien or Van Lindt 
facial nerve block and retrobulbar block using a 
1:1 mixture of 2% lidocaine and 0.75% bupi- 
vacaine. Each patient received intravenous 
mannitol 20% (1 mg/kg of body weight) one 
hour before surgery. One drop of pilocarpine 
2% was given preoperatively. A Honan balloon 
was placed on the globe (30 mm Hg) for 30 
minutes before surgery. A single Flieringa ring 
was sutured to the episclera with four inter- 
rupted 6-0 black silk sutures. The donor corne- 
al button was punched from the endothelial 
side of the donor cornea using a 7.75- or 
8.0-mm disposable Castroviejo trephine and 
Polack punch. Donor corneas had been stored 
in McCarey-Kaufman or K-Sol media. The host 
cornea was incised two-thirds depth with a 
7.5-mm trephine. After excision of the host 
cornea with Katzin scissors, sodium hyaluro- 
nate was placed on the surface of the iris and 
posterior chamber lens. The posterior chamber 
lens implant was left in place in each case; no 
vitrectomy was performed. The donor corneal 
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button was sutured with either 16 interrupted 
10-0 nylon sutures or a double running 10-0 
and 11-0 suture using 12 bites. Residual sodium 
hyaluronate was not removed from the anterior 
chamber and patients received one drop of 
timolol maleate and intravenous acetazolamide 
prophylactically immediately after surgery. 
Postoperatively, eyes were treated with fre- 
quent topical corticosteroids, cycloplegics, and 
antibiotics. Low-dose topical corticosteroids 
were continued indefinitely. 

We recorded the results of refraction and 
slit-lamp examination from the most recent 
office visit. Spectacle visual acuity was mea- 
sured with a trial frame. Best corrected visual 
acuity was measured by refracting over a plano 
power hard contact lens. Anisometropia was 
calculated by subtracting the spherical equiva- 
lent refractive error of the operated on eye from 
the spherical equivalent refractive error of the 
contralateral eye. Beginning at three months 
postoperatively, interrupted and running 10-0 
nylon sutures were selectively removed to re- 
duce postoperative corneal astigmatism. A 
clear graft designates an intact epithelium, 
compact stroma, no folds in Descemet’s mem- 
brane, and a clear view of iris and anterior 
segment details. Cystoid macular edema and 
age-related macular degeneration were diag- 


nosed using slit-lamp biomicroscopy and a 90- 
diopter lens. Posterior capsulotomies were per- 
formed with an Nd:YAG laser. 


Results 


All patients in this study were women (Table 
1). The average age at the time of penetrating 
keratoplasty was 74 years. In each case, 
planned extracapsular cataract extraction and 
posterior chamber intraocular lens insertion 
were performed by another experienced sur- 
geon. Iwo eyes (Patients 1 and 6) underwent 
phacoemulsification. The average interval be- 
tween extracapsular cataract surgery and the 
onset of corneal edema was approximately 
eight months. Two eyes (Patients 3 and 12) 
developed opacified posterior capsules and un- 
derwent YAG laser capsulotomy before pene- 
trating keratoplasty; the posterior capsules re- 
mained intact in the other 15 eyes. One eye 
(Patient 16) underwent repositioning of the 
posterior chamber lens implant two months 
after cataract surgery. Three eyes had preexist- 
ing chronic open-angle glaucoma (Patients 1, 2, 
and 16) and one eye (Patient 16) had previously 
undergone trabeculectomy. Two patients (Pa- 


TABLE 1 
PREOPERATIVE CLINICAL DATA 


renner sss 


PATIENT NO., ONSET OF 
AGE (yrs), SEX CORNEAL EDEMA 
1 T9, F 7 mos 
2, 86, F 6 mos 
3, 81, F 9 mos 
4, 73, F Immediately 
5, 62, F 8 mos 
6, 69, F Immediately 
t toe Immediately 
8, 63, F 4 mos 
9, 69, F 8 mos 
10, 80, F Immediately 
11, 598, F Immediately 
12, 74, F 30 mos 
13, 86, F Immediately 
14, 82, F 12 mos 
15, 64, F 12 mos 
16, 66, F 32 mos 
17, 77, F Immediately 


OCULAR HISTORY 


Glaucoma 

Glaucoma 

YAG capsulotomy 

None 

None 

None 

None 

Chorioretinitis 

None 

None 

None 

YAG capsulotomy, 
Fuchs’ dystrophy 

None 

None 

None 

Glaucoma, trabeculectomy, 
reposition implant 

Fuchs’ dystrophy 


CONTRALATERAL EYE 


+2 Guttata, glaucoma 

Fuchs’ dystrophy 

+2 Guttata 

+4 Guttata, pseudophakia 

+1 Guttata 

Normal 

+1 Guttata 

Normal 

+3 Guttata 

+3 Guttata 

+2 Guttata 

Fuchs’ dystrophy, aphakic 
contact lens 

+2 Guttata 

+3 Guttata 

+2 Guttata, pseudophakia 

+2 Guttata, glaucoma, 
trabeculectomy 

Fuchs’ dystrophy 
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POSTOPERATIVE CLINICAL DATA 
ee ee a 

VISUAL ACUITY LENGTH OF 
SE FOLLOW- 
PATIENT MANIFEST BEST UP 
NO. GRAFT REFRACTION SPECTACLE CORRECTED* (MOS) COMMENTS 
1 Failed —0.50 +3.75 x 130 20/400 20/400 32 Postoperative relaxing incision, 
trabeculectomy 
2 Clear —1.50 +4.50 x 70 20/50—2 20/25-2 34 Postoperative trabeculectomy 
3 Clear —3.50 +1.75 x 70 20/30—2 20/30 14 — 
4 Clear —2.75 +2.00 x 170 20/30- 1 20/20—2 21 -— 
5 Clear —4.00 +3.00 x 160 20/40 20/30 32 — 
6 Clear Unable 20/400 20/200 16 Opacified posterior capsule 
T Clear —3.00 +3.75 x 173 20/40 20/40 17 Opacified posterior capsule 
8 Clear +0.50 +4.00 x 180 20/60 20/50+1 13 Age-related macular degeneration, 
opacified posterior capsule 
9 Clear +2.25 +2.50 x 45 20/20 20/20 22 — 
10 Clear —2.25 +2.50 x 90 20/60 20/40 7 Cystoid macular edema 
11 Clear +2.00 +1.50 x 3 20/50 20/40 6 YAG capsulotomy 
12 Clear —2.25 +6.50 x 180 20/80+1 20/30- 2 4 -- 
13 Clear +1.75 +2.50 x 165 20/30- 1 20/30- 1 11 — 
14 Clear +0.50 +2.50 x 45 20/25 20/25 4 Homograft rejection 
15 Clear —4.00 +3.25 x 7 20/20+3 20/20+3 4 — 
16 Clear —4.25 +2.25 x 135 20/60 20/30- 2 4 — 
17 Clear —4.00 +5.75 x 176 20/50 20/25 2 —- 


aaa 


*Hard contact lens refraction. 


tients 12 and 17) were known to have Fuchs’ 
dystrophy. 

Of 17 grafts, 16 have remained clear during 
an average postoperative period of 14 months 
(range, two to 34 months) (Table 2). Patient 1, 
who underwent a corneal relaxing incision and 
trabeculectomy, developed nonimmunologic 
graft failure 32 months after penetrating kera- 
toplasty. One eye (Patient 14) developed a mild 
immunologic homograft rejection two months 
after surgery; the rejection episode was treated 
successfully with frequent topical corticoste- 
roids, and the graft has remained clear. 

The average best corrected visual acuity in 
eyes with clear grafts was approximately 20/45; 
the median visual acuity was 20/30. The aver- 
age spectacle-corrected visual acuity was ap- 
proximately 20/65; the mean cylinder correction 
was 3 diopters. Postoperative anisometropia 
ranged from 0 to 8.50 diopters (mean, 2.4 diop- 
ters). Four eyes had postoperative anisometro- 
pia exceeding 3 diopters. Three of these pa- 
tients (Patients 8, 9, and 10) had immature 
senile cataracts in the contralateral eye and 
were not bothered by aniseikonia. 


Of 16 eyes with clear grafts, 14 achieved a 
postoperative visual acuity of 20/40 or better. 
Only one patient (Patient 6) achieved 20/200 or 
less, which was attributed to an opacified pos- 
terior capsule that could not be opened with 
the Nd:YAG laser. The patient declined surgi- 
cal discission. Two eyes (Patients 7 and 8) de- 
veloped mildly opacified posterior capsules but 
have not undergone YAG laser capsulotomy. 

One eye (Patient 10) showed clinically recog- 
nizable signs of intraretinal cystic changes and 
retinal edema early in the postoperative period 
after penetrating keratoplasty. One eye (Pa- 
tient 8) had drusen and rarefaction of the reti- 
nal pigment epithelium consistent with age- 
related macular degeneration. 

One eye (Patient 1) demonstrated high post- 
operative corneal astigmatism and subsequent- 
ly underwent a corneal relaxing incision. Pa- 
tients 1 and 2 had increased intraocular 
pressure postoperatively that could not be con- 
trolled with maximum medical therapy. Both 
eyes underwent trabeculectomy, with subse- 
quent control of the pressure. 

Of the 17 contralateral eyes, 15 demonstrated 
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slit-lamp evidence of endothelial disease. Four- 
teen eyes exhibited corneal guttata on specular 
reflection. One eye (Patient 2) showed frank 
corneal edema with epithelial bullae, subepi- 
thelial pannus formation, and folds in Des- 
cemet’s membrane. Four of the contralateral 
eyes had undergone previous intraocular sur- 
gery (Patients 4, 12, 15, and 16) and three were 
aphakic. 





Discussion 





Our findings suggest that pseudophakic bul- 
lous keratopathy after extracapsular cataract 
extraction has a better prognosis for visual 
recovery after corneal transplanation than does 
pseudophakic bullous keratopathy after intra- 
capsular cataract extraction. Previously pub- 
lished series have documented excellent ana- 
tomic results, with 80% to 90% of grafts 
remaining clear in the early postoperative peri- 
od.**° However, most of the patients undergo- 
ing penetrating keratoplasty after intracapsular 
surgery had poor postoperative visual acuity as 
a result of cystoid macular edema. Waring and 
associates? reported that 28% of patients 
achieved a visual acuity of 20/40 or better after 
penetrating keratoplasty with intraocular lens 
removal. Kozarsky and colleagues* reported 
that 38% of eyes with clear grafts and retained 
intraocular lens implants achieved a visual acu- 
ity of 20/40 or better after keratoplasty. How- 
ever, they also noted that three of four patients 
with pseudophakic bullous keratopathy and 
posterior chamber lens implants had a visual 
acuity of 20/40 or better after keratoplasty. In 
the present study, 16 of 17 eyes (94%) main- 
tained clear grafts and 14 of 16 eyes with clear 
grafts (87%) achieved this level of visual acuity 
during the postoperative follow-up period. 

Cystoid macular edema has been reported as 
the most common cause of poor visual acuity 
after penetrating keratoplasty for pseudopha- 
kic bullous keratopathy.*® Macular edema has 
been attributed to the intracapsular cataract 
surgical technique, intraocular lens-induced 
uveitis, and excessive surgical trauma during 
penetrating keratoplasty. In this series, how- 
ever, only one patient showed clinically recog- 
nizable signs of cystoid macular edema, which 
were probably present before penetrating kera- 
toplasty. The low incidence of cystoid macular 
edema may have been because all patients had 
undergone extracapsular cataract extraction 


with preservation of the posterior capsule. 
Jaffe, Clayman, and Jaffe’? demonstrated a 
lower incidence of angiographically proven 
cystoid macular edema after uncomplicated ex- 
tracapsular cataract extraction than after intra- 
capsular cataract extraction. Aside from corneal 
edema, eyes in this series showed minimal 
disease. Since posterior chamber lens implants 
were retained, mechanical vitrectomy was not 
required and surgical manipulation of anterior 
segment structures was minimized.” 

Of 17 grafts in this series, 16 remained clear 
during the postoperative follow-up period. The 
low incidence of graft failure can be attributed 
to the absence of poor prognostic host factors” 
and to the relatively short postoperative 
follow-up interval. Poor prognostic characteris- 
tics such as host corneal stromal neovascular- 
ization, chronic intraocular inflammation, and 
increased intraocular pressure were not pres- 
ent before penetrating keratoplasty. Sugar and 
associates demonstrated a continued rate of 
graft failure over time after penetrating kerato- 
plasty for pseudophakic bullous keratopathy. 
They also documented a 28% decrease in donor 
endothelial cell density during the first year 
after penetrating keratoplasty in which a pos- 
terior chamber lens was retained.” With longer 
postoperative follow-up, our incidence of graft 
failure may increase. | 

The visual results reported in this series re- 
flect visual acuity with spectacle as well as best 
corrected visual acuity. These values were dif- 
ferent because of irregular astigmatism result- 
ing from ocular surface abnormalities or 
retained corneal sutures. Although the post- 
keratoplasty corneal curvature, and therefore 
the refractive error, cannot be predicted accu- 
rately, no patient in this series had clinically 
significant anisometropia after surgery. Unless 
the posterior chamber lens implant is the incor- 
rect power, dislocated, or causing recurrent 
hemorrhage or uveitis, it should not be re- 
placed at the time of penetrating keratoplasty. 

Previous studies have indicated the impor- 
tance of primary endothelial disease in the 
development of pseudophakic bullous keratop- 
athy after intracapsular cataract extraction. 
Arentsen and Laibson" found clinical evidence 
of endothelial dystrophy in 50% of contralater- 
al eyes. Similarly, in contralateral eyes exam- 
ined by specular microscopy, Waltman’ found 
an average endothelial cell density of 1,850 
cells/mm/’, despite little clinical evidence of en- 
dothelial disease. In this series, 11 of 13 (85%) 
nonoperated on contralateral eyes showed cor- 
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neal guttata or changes consistent with the 
diagnosis of Fuchs’ dystrophy, an autosomal 
dominant disorder that affects women more 
severely than men.” The relatively rapid 
onset (average, eight months) of corneal edema 
in this group of elderly women suggests that 
primary endothelial dystrophy is an important 
predisposing factor in the development of 
pseudophakic bullous keratopathy after extra- 
capsular cataract surgery. Other potential caus- 
es of endothelial cell loss such as chronic iritis, 
peripheral anterior synechiae, uncontrolled in- 
traocular pressure, or dislocated intraocular 
lens implants were not noted in this series of 
patients before penetrating keratoplasty. 

The surgical management of an eye with 
coexisting cataract and corneal endotheliopa- 
thy depends upon the functional status of the 
endothelium. Combined penetrating kerato- 
plasty, extracapsular cataract extraction, and 
intraocular lens implantation (triple procedure) 
provides the most rapid visual rehabilitation of 
eyes with cataract and corneal edema. The 
latter may be suspected by a history of early 
morning blurring and confirmed by slit-lamp 
findings of microcystic epithelial edema, folds 
in Descemet’s membrane, and abnormal corne- 
al pachymetry measurements. In some cases, 
densely pigmented guttate plaques and a thick- 
ened Descemet’s membrane may also cause 
visually significant corneal opacification in the 
absence of frank corneal edema and may neces- 
sitate combined penetrating keratoplasty and 
cataract extraction. 

The surgical management of eyes with com- 
bined cataract and endothelial dystrophy with- 
out corneal edema is controversial. In most 
cases, such eyes would benefit from simple 
extracapsular cataract extraction with insertion 
of a posterior chamber lens implant. Penetrat- 
ing keratoplasty may not be necessary, since 
dystrophic corneas may remain clear postoper- 
atively despite decreased endothelial reserve. 
Simple extracapsular cataract extraction with 
posterior chamber intraocular lens implanta- 
tion offers the best chance of rapid visual reha- 
bilitation in this elderly age group, without the 
associated problems of penetrating keratoplas- 
ty such as delayed wound healing, astigma- 
tism, and homograft rejection. Many of these 
patients are unable to handle contact lenses or 
have associated ocular surface or eyelid dys- 
function and are poor candidates for aphakic 
contact lens wear. In addition, aphakic 
extended-wear lenses may induce corneal hy- 
poxia and precipitate stromal edema in a mar- 


ginally compensated cornea.” The placement 
of a posterior chamber lens implant using sodi- 
um hyaluronate poses a small risk to the corne- 
al endothelium during cataract surgery and 
provides the patient with functional uncorrect- 
ed vision.” In these patients, a mild reduction 
in postoperative visual acuity caused by corne- 
al endothelial disease may be acceptable given 
the more rapid visual rehabilitation and lower 
complication rate of simple extracapsular cata- 
ract extraction and posterior chamber lens im- 
plantation. If corneal edema or opacification 
develops postoperatively, the prognosis for 
visual recovery after a subsequent penetrating 
keratoplasty remains excellent. 
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OPHTHALMIC MINIATURE 

The motions of the eye are effected by six muscles, which rise from the 
bone at the bottom of the socket and are fixed to the eyeball. Four of these 
are placed opposite to each other, and are called the straight muscles, one of 
which turns the eye upward and another downward; another turns it 
toward the nose, and the remaining one toward the temple. These muscles 
are named according to their actions. ’The upward turning of the eye’ being 
expressive of devotion, the upper muscle is sometimes called pius, [the 
pious,] from producing this effect: it is also called superbus, [the proud, ] 
because, witha peculiar disposition of the muscles of the face, it is partially 
elevated in pride. As a downward look is peculiar to modesty, the lower 
muscle is called humilis, [the humble.] The action of the muscle which 
draws the eye outward, causes the sideward looks that denote contempt, 
hence its name indignabundus, [the angry.] The muscle which draws the eye 
inward has its name bibitorius, [the drinker,] from directing the pupil to the 


bottom of the cup while drinking. 


William Clay Wallace, The Structure of the Eye. 


With Reference to Natural Theology 


New York, Wiley & Long, 1836, pp. 35 and 36 





The Surgical Management of Overcorrection in Myopic 


Epikeratophakia 





Bruce D. Nichols, M.D., F.R.C.S.(C.), Richard L. Lindstrom, M.D., 
and Alan V. Spigelman, M.D. 


Three patients underwent myopic epikera- 
tophakia that resulted in overcorrection. The 
surgical management of these cases involved 
resuturing the myopic lenticule to flatten the 
peripheral curvature and reduce the amount of 
minus power. A reduction in the overcorrec- 
tion was achieved in all cases. 


EPIKERATOPHAKIA Was Originally described as 
a surgical method to correct aphakia in 
adults.'® Subsequently, the procedure has been 
used successfully in both myopia and keratoco- 
nus as a form of surgical management.** The 
problem of accuracy of correction has been 
especially evident in epikeratophakia for myo- 
pia and has resulted in lens design modifica- 
tions and changes in surgical technique. 

Herein we describe three cases of overcorrec- 
tion in myopic epikeratophakia and present the 
surgical management and results of this tech- 
nique. 


Subjects and Methods 


Three patients underwent epikeratophakia 
for myopia at our institution. The technique 
used was similar to that described elsewhere,’ 
except that in each case the annular keratecto- 
my was omitted. After suture removal and at a 
mean follow-up of six months, all patients were 
overcorrected (Table). 
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All three patients underwent the same proce- 
dure in an outpatient operating room for sur- 
gical correction of their induced hyperopia. 
Retrobulbar and facial nerve blocks were 
administered and a sterile technique was used 
for the procedure. Terry keratometric readings 
were obtained from the corneal surface and 
compared with the most recent keratometry 
readings and manifest refraction values. The 
graft-host interface was identified and the epi- 
thelium was debrided for approximately 1 mm 
on each side for 360 degrees using a Tooke 
knife. Cocaine was not necessary. Copious irri- 
gation removed the epithelial debris. The 
trephination groove and the peripheral corneal 
lamellar dissection plane were then fractured 
open anterior to the wing of the lenticule for 
the full circumference. We found that the best 
instrument for this was a Sinsky hook, as it was 
easily introduced into the correct plane and 
was of an appropriate width to separate the 
tissues. In most cases, the wing remained in 
the groove during the procedure and we did 
not find it necessary to lift it out to enhance the 
effect. Irrigation was then repeated. Eight in- 
terrupted 10-0 nylon sutures were then placed 
through the wing of the lenticule and exiting 
through the recipient in a fashion similar to the 
original suturing of the graft. A slip-knot tech- 
nique was used, with all eight sutures left 
approximately 2 cm long and with just the first 
two throws in place to allow for adjusting. 
Terry keratometric readings were repeated. The 
tension of the sutures was adjusted to give the 
optimal amount of desired corneal steepening, 
trying to minimize any suture-induced astig- 
matism. The optimal amount of steepening was 
an amount at least equal in value to the magni- 
tude of the overcorrection. For example, if the 
patient’s keratometric reading was 40.00 diop- 
ters sphere and the patient was 5.0 diopters 
overcorrected, the sutures were tightened to 
give a reading of at least 45.00 diopters. Further 
steepening of 0.50 to 1.00 diopter was then 
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TABLE 


VISUAL ACUITY AND SPHERICAL EQUIVALENTS 


SR 


BEFORE EPIKERATOPHAKIA 


AFTER EPIKERATOPHAKIA 


AFTER RESUTURING 


BEST BEST BEST CHANGE IN 
PATIENT NO., CORRECTED SPHERICAL UNCORRECTED CORRECTED SPHERICAL UNCORRECTED CORRECTED SPHERICAL SPHERICAL 
AGE (yrs), VISUAL EQUIVALENT VISUAL VISUAL EQUIVALENT VISUAL VISUAL EQUIVALENT EQUIVALENT 
SEX EYE  ACUITY (D) ACUITY ACUITY (D) ACUITY ACUITY (D) (D) 
T 24, F L 20/30-2 —12.75 20/400 20/40+2 +9.37 20/60— 20/40+2 +1.12 8.25 
(at 4 mos) (at 2 mos) 
2,41,M L 20/30-1 —8.62 20/60— 20/30 +2.25 20/30-—1 20/20+2 +0.37 1.87 
(at 7 mos) (at 5 mos) 
3, 49, F L 20/40-2 —16.62 20/80+2 20/30 +5.25 20/40— 20/30—2 +0.75 4.50 
(at 7 mos) (at 1.5 mos) 


a  EEEEE EE 


performed so that further suture removal to 
augment the end result would be possible. 
Once the desired values were obtained, the last 
two throws were placed on each suture in a 
manner so as not to change its tension. The 
suture ends were cut short and the knots bur- 
ied on the host side. Keratometric readings 
were repeated. If required, sutures were cut 
and replaced. Subconjunctival injections of 
gentamicin, cefazolin, and betamethasone 
were given. The eye was patched, a shield put 
in place, and the patient was examined the 
following day. Prophylactic topical antibiotics 
were used until full epithelialization had taken 
place. Sutures were only removed early if they 
were obviously loose. Manifest refraction and 
keratometric readings as well as keratoscopy 
were used to measure the patient’s progress 
and further suture removal was performed ona 
case-by-case basis. 





Results 





None of the patients had a preoperative best 
corrected visual acuity of 20/25 or better and all 
were severely myopic (Table). The average 
postepikeratophakia spherical equivalent was 
+5.62 diopters at a mean follow-up time of six 
months; uncorrected visual acuity ranged from 
20/60— to 20/400. Best corrected visual acuity 
after resuturing remained generally unchanged 
from the postepikeratophakia best corrected 
visual acuity. The postresuturing uncorrected 
visual acuity, however, improved dramatically 
in each patient (Table). The average spherical 
equivalent after restructuring was +0.75 diop- 


ters (range, +0.37 to +1.12 diopters), with a 
mean follow-up period of 2.8 months. The 
average change in spherical equivalent for the 
three patients was 4.87 diopters after re- 
suturing. 





Discussion 





Variable refractive results are possible with 
myopic epikeratophakia. Because the epikera- 
tophakia lenticule relies on the shoulder of the 
button to effect its minus power and because 
this is in the area where the suturing is taking 
place, there can be much suture-to-suture and 
surgeon-to-surgeon variability. A tight suture 
would cause the shoulder to flatten and thus 
reduce the minus power; conversely, a loose 
suture would allow the shoulder to ride up and 
increase the minus power. 

There may also be inconsistency in creating a 
uniform annular keratectomy. Wide keratec- 
tomies can cause an undercorrection as the 
shoulder falls into the area and thus, it cannot 
exert its refractive effect. Similarly, an irregular 
keratectomy can result in astigmatism.’ In an 
attempt to eliminate this variable, the annular 
keratectomy has been omitted in all of our 
myopic and aphakic epikeratophakia proce- 
dures. This, however, has introduced another 
variable in the procedure: the expected power 
from a given lenticule. The peripheral curva- 
ture relationships are altered without the kera- 
tectomy and, accordingly, the final refractive 
result will be affected. The shoulder of the 
button will ride higher without the keratecto- 
my, which will give more minus power in the 
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myopic procedures for a net overcorrection; 
however, this should be uniform around the 
circumference of the lenticule and no astigma- 
tism should be induced. Similarly, in the apha- 
kic cases the absence of the keratectomy will 
effectively flatten the peripheral curves, giving 
less plus power for a net undercorrection. 

In our three cases, the amount of overcorrec- 
tion was visually significant. All of the patients 
were dissatisfied with their postepikera- 
tophakia uncorrected visual acuity. It is unlike- 
ly that any one factor was responsible for the 
entire magnitude of the overcorrection, as 
other similarly performed procedures (without 
a keratectomy) have not resulted in such large 
refractive errors. The technique used to resu- 
ture these lenticules effectively steepened the 
central cornea in each case and reduced the 
amount of overcorrection. The mean postre- 
suturing spherical equivalent of +0.75 diopters 
illustrates the vast improvement from the pre- 
resuturing value of +5.62 diopters. All three 
eyes are within 1.25 diopters of plano and all 
are symptomatically improved with respect to 
their postresuturing uncorrected visual acuity. 
Both Patients 2 and 3 have a postresuturing 
best corrected visual acuity that is better than 
their best corrected visual acuity before under- 
going epikeratophakia. Patient 1 had the great- 
est amount of overcorrection, which was dem- 
onstrated by the largest change in spherical 
equivalent from the resuturing and the largest 
residual hyperopia after two months of follow- 
up. Placing more than eight sutures might have 
decreased the spherical equivalents further by 
causing additional central corneal steepening. 
Ideally, as in Patient 2, selective suture removal 
will reduce both astigmatism and residual myo- 
pia to bring the refractive error toward plano. 

These cases demonstrate that the surgical 
management of overcorrection in myopic 
epikeratophakia can result in lessening of the 
induced hyperopia and allow for symptomatic 
improvement. The future of epikeratophakia 
for myopia relies on overcoming some of the 
inconsistencies and making the procedure 


more reproducible. Newer technology with 
nonfreeze tissue processing and perhaps the 
elimination of sutures with the use of biode- 
gradable wound glues may make the proce- 
dure more consistent and predictable. 
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The Risk of Cytomegalovirus Transmission by Penetrating 
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To investigate the risk of cytomegalovirus 
transmission by corneal transplantation, we 
quantitated anticytomegalovirus IgG levels of 
donor, preoperative, and postoperative serum 
samples. Of 118 patients, 79 (67%) were sero- 
positive preoperatively. Twenty-five patients 
who were seronegative preoperatively re- 
ceived a graft from a positive donor and two 
(8%) seroconverted. Eleven patients who were 
seronegative preoperatively received a graft 
from a negative donor and one (9%) sero- 
converted. None of the patients who sero- 
converted had a febrile illness and all three 
grafts were clear. 


PENETRATING KERATOPLASTY is the most com- 
mon type of organ tissue transplantation in the 
United States, with over 30,000 performed in 
1985.' Although it is a safe and effective proce- 
dure, corneal tissue can, on rare occasion, 
transmit such infections as rabies** and 
Creutzfeldt-Jakob® disease. Because of the risk 
of transmission of disease by corneal tissue, the 
Eye Bank Association of America presently rec- 
ommends that serologic testing for hepatitis B 
and human immunodeficiency virus infection 
be performed on all donors (Medical standards, 
Eye Bank Association of America, July 1, 1987). 
It also recommends rejecting all potential do- 
nors with neurologic or neoplastic disease of 
unknown or viral origin. 
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Cytomegalovirus infection is a common 
cause of serious illness and death after major 
organ transplantation (other than cornea). 
Cytomegalovirus is a virus of the herpes fami- 
ly. Infection with cytomegalovirus in the gen- 
eral population is common, with 50% to 100% 
of adults having antibody indicative of previ- 
ous infection.’ The incidence of positive sero- 
logic results increase with age. A person with 
normal immunity who is infected is often 
asymptomatic. If symptoms are present, the 
most common manifestation is fever. After an 
acute infection, a long-lived latent infection, 
which may reactivate or transmit the disease, 
can occur.’ The virus may remain latent in 
lymphocytes.* 

Cytomegalovirus may be transmitted from an 
asymptomatic seropositive donor to another 
individual by kidney, heart, liver, or bone mar- 
row transplantation as well as by blood transfu- 
sion.®®! In contrast to a person with normal 
immunity, a cytomegalovirus infection in an 
immunocompromised patient is much more 
likely to result in clinical disease. The clinical 
manifestations of a cytomegalovirus infection 
include cytomegalovirus mononucleosis syn- 
drome, retinitis, pneumonitis, hepatitis, en- 
cephalitis, disseminated infection, and death.’ 
A major risk factor for new cytomegalovirus 
infection in organ recipients is the serologic 
status of the donor.” 

Whether cytomegalovirus can be transmitted 
by corneal tissue has not, to our knowledge, 
been studied. Although the cornea is largely 
avascular, lymphocytes and other cells that 
have hematopoietic cell markers are present in 
the central cornea.!!!? Cytomegalovirus can be 
isolated from tears and appears to have an 
affinity for ocular and neurologic tissue, as 
shown by the common finding of cytomegalovi- 
rus retinitis in patients with the acquired im- 
mune deficiency syndrome. It is possible, 
therefore, that the cornea could transmit the 
virus. 

Most patients who undergo penetrating kera- 
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toplasty do not receive systemic immunosup- 
pressive drugs, and therefore if infection oc- 
curred it would probably not be clinically 
significant. However, some patients who un- 
dergo corneal transplantation are receiving im- 
munosuppressive drugs for other conditions, 
such as rheumatoid arthritis or cancer. Others 
who might be severely affected by cytomegalo- 
virus infection include pregnant women, since 
primary infection during pregnancy can lead to 
severe disease in the developing infant.’ 

In many institutions all major organ donors 
are routinely screened for antibodies to cyto- 
megalovirus. Since many organ donors are also 
corneal tissue donors, results of serologic test- 
ing for cytomegalovirus may already be avail- 
able. Presently, this information is ignored, 
since data as to its potential importance are 
lacking. 

We performed a serologic study of donors 
and recipients of corneal tissue to investigate 
whether cytomegalovirus can be transmitted 
by penetrating keratoplasty and to explore the 
need for routine screening of donors and recip- 
ients of corneal tissue for cytomegalovirus in- 
fection. Cytomegalovirus is a lymphotrophic 
and neurotrophic virus that may cause a long- 
lived infection that can be transmitted by or- 
gan donation and blood transfusion. In these 
characteristics it is similar to the human immu- 
nodeficiency virus. Information about cyto- 
megalovirus transmission might be useful in 
investigating whether AIDS could be transmit- 
ted by corneal transplantation. 





Material and Methods 





After informed consent, paired blood sam- 
ples were obtained from recipients of corneal 
tissue at their preoperative visit and at least 
three months postoperatively. The residual 
serum from samples collected from donors for 
routine hepatitis B surface antigen and human 
immunodeficiency virus testing was also 
saved. All serum samples were frozen at —75 C 
before antibody testing. IgG anticytomegalo- 
virus assays were performed by the enzyme 
immunoassay method. Corrected absorbance 
values of greater than or equal to 0.25 were 
considered positive for IgG anticytomegalo- 
virus. Known positive and negative controls 
were included in the test run and selected 
positives were confirmed by immunofluores- 
cence assay using cytomegalovirus-infected 


fibroblast substrate. All spectrophotometric 
measurements were performed at 405 nm by 
an automatic plate reader. The difference 
between the absorbance value of the serum’s 
antigenic reaction and the serum’s control 
reaction was calculated and plotted against a 
calibration curve constructed from three cali- 
brator specimens. The result gave the corrected 
absorbance value. Using the absorbance re- 
sults to determine the significant increase 
in antibody titers involves the calculation 
of a critical ratio. The critical ratio is de- 
termined by dividing the mean absorbance 
value of the convalescent serum by the value of 
the acute serum. If this value is less than 1.47, 
it is interpreted as being no significant change 
in antibody level. A value of 1.47 to 1.64 is 
suggestive of significant rise in antibody com- 
parable in significance to a fourfold increase in 
antibody titer. A value of greater than 1.65 is 
indicative of a highly significant rise in 
cytomegalovirus-specific antibody comparable 
to greater than a fourfold increase in antibody 
titer. 

At the time the postoperative sample was 
drawn, all patients answered questions con- 
cerning the presence of febrile illness or any 
recent blood transfusions. All charts were re- 
viewed for medical problems including any 
immunosuppressant regimen and the outcome 
of the transplant. 

Serum samples were collected from a total of 
118 patients. After none of 43 patients who 
were seropositive preoperatively showed a sig- 
nificant rise in titer, it was elected to stop 
drawing the postoperative sample on patients 
who were seropositive preoperatively. How- 
ever, we continued to collect postoperative 
samples on all patients who were seronegative 
before transplantation. A total of 39 patients 
were identified to be seronegative preopera- 
tively and postoperative samples were ob- 
tained on 36. Of the three patients in whom 
samples were not collected, one patient moved 
out of the area before three months and in two 
no sample was obtained at their postoperative 
visits. . 


Results 


The incidence of antibody to cytomegalovi- 
rus in our donor population was 62% and in the 
recipient population was 67%. The average age 
of the seropositive recipients was 68 years and 
of the seronegative recipients was 45 years. 
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This difference was statistically significant (P < 
0001). Reflecting the age difference, the most 
common diagnosis in the positive recipients 
was aphakic or pseudophakic bullous keratop- 
athy and the most common diagnosis in the 
negative recipients was keratoconus. Of the 43 
patients who were seropositive preoperatively, 
25 received a graft from a seropositive donor 
and 15 received a graft from a seronegative 
donor. None of these patients showed a signifi- 
cant rise in titer. One patient in each group had 
a suggestive increase in titer. Because none of 
these first 43 recipients who where seropositive 
preoperatively showed a significant rise in anti- 
body levels, we assumed that such a rise was 
rare and stopped collecting postoperative spec- 
imens in this group. 

Twenty-five patients who were negative pre- 
operatively for antibodies received a graft from 
a seropositive donor. Two of these patients 
(8%) converted. Eleven patients who were 
seronegative preoperatively received a graft 
from a seropositive donor. One of these (9%) 
also seroconverted (Table). Of the three pa- 
tients who converted, none had a blood trans- 
fusion or febrile illness in the perioperative 
period. None of the three were immunocom- 
promised. All three of the grafts were clear at 
the most recent visit. 

One patient who was seronegative preopera- 
tively and received a graft from a positive 
donor was immunocompromised. He had re- 
ceived multiple doses of chemotherapy and 


TABLE 
INCIDENCE OF SIGNIFICANT RISE IN 
CYTOMEGALOVIRUS TITER AFTER PENETRATING 





KERATOPLASTY 
(N = 118) 
NO. OF 
PATIENTS WITH 

POSTOPERATIVE 
RISE IN 

CYTOMEGALOVIRUS 
CYTOMEGALOVIRUS NO. OF TITER 

STATUS OF NO. OF PATIENTS TESTED 

DONOR/RECIPIENT PATIENTS POSTOPERATIVELY NO. (%) 
Positive/positive 45 28* o (0) 
Negative/positive 34 15° o (0) 
Positive/negative 28 25 2 (8) 
Negative/negative 11 11 1 (9) 





“Because the first 43 seropositive recipients did not have a 
significant rise in the cytomegalovirus titer, the postoperative 
specimen collection was discontinued. 


radiation therapy for systemic lymphoma. He 
did not seroconvert. 


a T 


Discussion 


L a aaaaaaaaaaaaaasaasasasasasasasasasasasasasasasasasasasastltltll 


In kidney or heart transplantation, a major 
source of cytomegalovirus infection is the 
donor organ. The risk of cytomegalovirus in- 
fection after transplantation is 60% to 100% for 
a negative recipient receiving a positive 
graft.®1+16 It has therefore been recommended 
that all patients and donors be screened by 
cytomegalovirus serologic testing preopera- 
tively to avoid causing cytomegalovirus infec- 
tion by giving a positive organ to a negative 
recipient.’ The risk in corneal transplantation is 
much lower. None of 43 seropositive patients 
showed evidence of new infection. In the sero- 
negative individuals studied, over 90% re- 
mained seronegative after the operation. Those 
patients who seroconverted demonstrated no 
clinical symptoms. There was no difference in 
the rate of seroconversion between patients 
who received a positive graft and those who 
received a negative graft. Therefore, it does not 
seem worthwhile to obtain cytomegalovirus 
serologic test results on the routine patient 
before undergoing penetrating keratoplasty. 

A more difficult question is whether cyto- 
megalovirus can be transmitted by penetrating 
keratoplasty and whether immunocompro- 
mised or pregnant patients should be screened 
preoperatively. Our evidence, while not con- 
clusive, is against transmission of cytomegalo- 
virus by corneal tissue. There was no difference 
in the rate of seroconversion between patients 
who received a positive and a negative graft, 
but only one person who received a negative 
graft seroconverted. This could have been 
caused by an unrelated exposure to the virus or 
a lack of sensitivity in the assay of the donor 
specimen to demonstrate antibodies and possi- 
ble infectivity. The rate of seroconversion asso- 
ciated with organ transplantation when a nega- 
tive recipient receives a positive organ is 
between 60% and 100%. This is certainly much 
higher than the 9% found in our study. The rate 
associated with blood transfusions is 13% to 
24% and also appears higher than that found 
in our study. However, our rate of periopera- 
tive seroconversion appears higher than the 
approximately 2% per year background rate 
found in people exposed to a hospital environ- 
ment.” Our sample size is too small to detect 
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confidently a difference between a roughly 10% 
perioperative seroconversion rate and the ex- 
pected background seroconversion rate of ap- 
proximately 2% per year. 

The power of our study to detect this differ- 
ence is 0.29, using a one-sided proportion test. 
Such a study would need to examine roughly 
190 seronegative patients or screen roughly 570 
total patients to achieve a power of 0.80. There- 
fore, we cannot conclusively say that cytomeg- 
alovirus cannot be transmitted by corneal tis- 
sue, but the risk of transmission appears to be 
low. Routine screening for antibodies to cyto- 
megalovirus for nonimmunocompromised cor- 
neal tranplant recipients does not appear to be 
indicated. However, a study of the risks of 
transmission in immunocompromised patients 
undergoing corneal transplantation may be 
warranted. 
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Microbial Keratitis Associated With Contaminated Ocular 


Medications 


Oliver D. Schein, M.D., Paul J. Wasson, M.D., S. Arthur Boruchoff, M.D., 
and Kenneth R. Kenyon, M.D. 


We studied seven cases of severe gram- 
negative microbial keratitis associated with 
the use of contaminated topical ocular medica- 
tions. Five cases involved Pseudomonas 
aeruginosa, one involved Serratia marcescens, 
and one involved Proteus mirabilis. In each 
case the same organism was cultured from 
corneal scrapings and from the medication. 
Either prednisolone acetate (one case) or 
timolol maleate (seven cases) was implicated 
in all instances. 


CHRONIC OCULAR SURFACE disruptions pose a 
significant potential risk for the development 
of bacterial keratitis. The stage is set for infec- 
tion by recurrent or persistent epithelial breaks 
that presumably allow inocula of pathogenic 
organisms to become established in the under- 
lying stroma. 

Microbial keratitis occurring in eyes that 
have undergone surgery or have chronic ocular 
surface disease is typically associated with 
gram-positive organisms, particularly staphy- 
lococci and _ streptococci.! However, gram- 
negative keratitis is also recognized to occur in 
the same clinical settings. The source of the 
gram-positive infections is presumed to be in- 
digenous conjunctival and ocular adnexal flora, 
but the origin of the gram-negative infections is 
usually not evident. We studied seven cases of 
severe gram-negative microbial keratitis in eyes 
with preexisting ocular surface abnormality. In 
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each case the same organism was cultured from 
both the cornea and an in-use topical ocular 
medication. Antibiotic sensitivities by Kirby- 
Bauer disk testing were identical for all corneal 
and medication isolates. 


Case Reports 


Case 1 

A 75-year-old woman with a history of angle- 
closure glaucoma and subsequent advanced 
cataract and corneal edema in the left eye had 
marked periorbital edema, diffuse corneal ul- 
ceration with purulent discharge, and a 25% 
hypopyon. The cornea and medications used 
(timolol maleate 0.5% and pilocarpine 2%) were 
cultured, and intensive antibiotic treatment 
was begun. Cultures of the cornea and of the 
timolol maleate, the latter dropped directly 
from the bottle onto blood agar, grew abundant 
Pseudomonas aeruginosa; the pilocarpine culture 
was negative. Despite the intensive use of anti- 
biotics to which the organism was sensitive, 
the infection spread to the sclera, and the eye 
was eventually enucleated. 


Case 2 

An 81-year-old man with a history of bullous 
keratopathy and secondary glaucoma in the left 
eye four years after intracapsular cataract ex- 
traction and implantation of a closed-loop ante- 
rior chamber intraocular lens had an extensive 
inferocentral stromal infiltrate, with an overly- 
ing epithelial defect (Fig. 1). Cultures were 
taken of the corneal infiltrate and the patient's 
timolol maleate 0.5% and prednisolone acetate 
1%, and intensive broad-spectrum topical anti- 
biotic treatment was begun. Cultures from the 
cornea and from the timolol maleate, the latter 
dropped directly from the bottle onto blood 
agar, grew abundant P. aeruginosa; the prednis- 
olone culture was negative. Antibiotic treat- 
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Fig. 1 (Schein and associates). Case 2. Pseudomonas 
aeruginosa corneal ulcer in setting of pseudophakic 
bullous keratopathy. 


ment for two weeks resolved the infiltrate and 
the epithelial defect. Two months later a pene- 
trating keratoplasty and intraocular lens ex- 
change were performed without complication. 


Case 3 

A 73-year-old man with a long and complicat- 
ed ocular history that included aphakic bullous 
keratopathy, chronic blepharitis, and multiple 
penetrating keratoplasties in both eyes had a 
corneal stromal infiltrate in the graft in the 
right eye. Current ocular medications were tim- 
olol maleate 0.5% twice daily, prednisolone 
acetate 1% once a day, and bacitracin ointment 
once a day. Cultures from the cornea and the 
timolol maleate, the latter dropped directly 
onto blood agar, grew P. aeruginosa. Outpatient 
treatment resulted in resolution of the infection 
and a central scar. 


Case 4 

A 75-year-old woman inflicted a corneal abra- 
sion on her left eye with a mascara brush 
(previously reported’). She was treated initially 
with erythromycin ointment. Four days later 
she had decreased vision, extensive ulceration 
of the inferior cornea, and a hypopyon in the 
same eye. The cornea, conjunctiva, mascara, 
mascara brush, and the inner part of the cap 
and eyedropper tip of the patient’s bottle of 
timolol maleate 0.5% were cultured. Cultures 
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of the cornea and of the inside of the timolol 
bottle cap grew P. aeruginosa; all other cultures 
were negative. The patient was hospitalized for 
12 days of intensive antibiotic therapy. On 
discharge a large central scar was noted. 
Thirty-nine days after discharge, recurrent P. 
aeruginosa keratitis developed and spread to 
adjacent sclera. The infection was controlled 
but resulted in a diffusely scarred cornea and a 
painful eye requiring retrobulbar alcohol for 
relief. 


Case 5 

An 87-year-old woman with a history of 
open-angle glaucoma, treated for ten years 
with timolol maleate 0.5% in both eyes once a 
day, underwent a routine examination by her 
local ophthalmologist. The findings were nor- 
mal except for cataract, and plans were made 
for elective cataract extraction from the left eye. 
On examination ten days later she had an 
extensive corneal infiltrate (Fig. 2). Corneal 
scrapings grew P. aeruginosa as did swab cul- 
tures of the timolol maleate bottle tip and cap. 
The contents of the bottle extracted under ster- 
ile conditions were passed over a Millipore 
filter, which was then placed directly onto 
sheep blood agar. This culture also yielded P. 
aeruginosa. The patient stated that the current 
10-ml bottle of timolol maleate had been in use 
for approximately eight weeks and was stored 
in the bathroom. She was hospitalized for ten 





Fig. 2 (Schein and associates). Case 5. Pseudomonas 
aeruginosa corneal ulcer after ocular examination. 
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days. On discharge an extensive central corneal 
scar was noted. 


Case 6 

Eighteen months after penetrating kerato- 
plasty for pseudophakic bullous keratopathy in 
an 84-year-old woman, the running suture was 
removed. On examination five days later she 
had a corneal stromal infiltrate at the wound 
margin. Cultures from the cornea and the pa- 
tient’s timolol maleate, the latter dropped di- 
rectly onto blood agar, grew Serratia marcescens. 
A culture of prednisolone acetate was sterile. 
The patient responded to antibiotic treatment, 
and moderate wound slippage, without perfo- 
ration or graft failure, resulted from the infec- 
tion. 


Case 7 

A 67-year-old man with a history of aphakic 
bullous keratopathy had a large central corneal 
stromal infiltrate. Cultures from the cornea 
grew Streptococcus pneumoniae and Proteus mira- 
bilis. Cultures from in-use timolol maleate, 
dropped directly onto blood agar, grew P. mir- 
abilis. Cultures from the prednisolone acetate 
used by the patient, dropped directly onto 
blood agar, grew P. mirabilis and S. marcescens. 
The three Proteus growths showed identical 
antibiotic sensitivities on Kirby-Bauer disk test- 
ing. Inpatient treatment resulted in resolution 
of the infection and a dense central corneal 
scar. 





Discussion 





In each case described, the same gram- 
negative organisms were cultured from both 
the cornea and the topical medicine. Templeton 
and associates’ described three cases of S. mar- 
cescens keratitis after keratoplasty, two of which 
occurred at the graft-host junction. In all three 
cases, the organism was recovered from either 
the dead space in the eyedropper cap or the 
grooves of the bottle tops of prednisolone sodi- 
um phosphate or timolol maleate. The organ- 
ism was cultured from the eyedropper once, 
and solutions cultured directly from the bottles 
were all sterile. 

To our knowledge, the cases reported here 
represent the first series in which P. aeruginosa 
appeared to cause suppurative keratitis by di- 
rect inoculation from topical medicines. Unfor- 
tunately, we did not culture all possible sources 


of contamination in all of the cases. In Cases 1, 
2, 3, 6, and 7, the cultures were limited to a 
specimen taken by simple inversion of the bot- 
tle to allow a drop to fall onto blood agar so that 
we cannot identify whether contamination oc- 
curred within the bottle itself, the tip, or the 
cap. However, the method of taking the cul- 
tures in these cases mirrors the method of 
self-administration of the medication by the 
patient. in Case 4, the contamination was 
found to be limited to the inside of the bottle 
cap. In Case 5, P. aeruginosa was isolated from 
all sources cultured, including the interior of 
the bottle. The potential value of culturing 
topical ocular solutions by passing the entire 
contents over a Millipore filter is raised by this 
case, the only one in which this procedure was 
used. 

The reported findings on contamination of 
topical ocular medications are inconsistent. 
Høvding and Sjursen‘ found bacterial growth 
by drop culture in 82 (12.9%) of 638 multidose 
eyedrop bottles. Swabbings from 180 dropper 
tips yielded bacteria in 38 (21.1%); none of the 
pipette aspirates from 196 bottles were posi- 
tive. Contamination did not increase with du- 
ration of use of the bottles. The bacteria isolat- 
ed were predominantly coagulase-negative 
staphylococci and micrococci, and no signifi- 
cant difference was found between organisms 
isolated by dripping and by tip swabbing. No 
gram-negative organisms typically associated 
with bacterial keratitis were isolated. The 
findings argue for the sterile milieu of the 
interior of topical medications, but may be 
limited in their wider applicability, since only 
19% of the bottles were used by outpatients; 
the remainder were used by physicians in ex- 
amination rooms or delivered by nursing staff 
to inpatients. 

Marion and Tapert’ examined bacterial con- 
tamination in timolol maleate bottles in use by 
a nonselected clinic population and found 
growth from drop cultures in 16 of 51 bottles 
(31.4%). In addition to normal skin flora, they 
isolated P. mirabilis, S. marcescens, Morganella 
morganii, and Candida parapsilosis. The bottle tip 
alone was the bacterial source in two of the 16 
bottles (12.5%). Solution that had been extract- 
ed in a sterile manner and the bottle tip were 
contaminated in ten of the 16 bottles (62.5%). 
In this study, the degree of contamination in- 
creased with time since the filling of the pre- 
scription. 

In conjunction with Marion and Tapert’s re- 
port, we find our clinical cases a source of 
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concern. Six of our seven patients were exam- 
ined over a one-year period. However, the real 
frequency is certainly larger, since cultures of 
topical medications have heretofore not been 
routinely performed in a standardized fashion. 
It is conceivable, although unlikely, that the 
contamination of the topical medications with 
Pseudomonas, Serratia, and Proteus could have 
derived primarily from a previously infected 
cornea, with secondary contamination of the 
bottle. However, gram-negative colonization in 
normal conjunctival flora is rare and pseu- 
domonal colonization appears to be on the 
order of 1% or less.** Serratia and Proteus are 
even more unusual in this setting. There are 
also several clear precedents for exogenous 
inocula of gram-negative organisms with resul- 
tant suppurative keratitis. Most importantly, 
contact lens care solutions contaminated with 
P. aeruginosa have been strongly implicated in 
the development of contact lens-associated mi- 
crobial keratitis.*"' Identical physiologic prop- 
erties, antibiograms, serotypes, and plasmid 
profiles have been described for P. aeruginosa 
isolated from corneal ulcers and from in-use 
saline solutions.'' Exogenous infection of the 
cornea with P. aeruginosa has also been noted in 
association with contaminated eye cosmetics 
and applicators.“ Finally, Cases 4, 5, and 6 
are each notable for a specific event in which 
the surface epithelium was disrupted (mascara 
abrasion, applanation, suture removal) at a 
time when the cornea was known to be free of 
infection. In these three cases, suppurative 
keratitis and contaminated ocular medications 
were discovered within ten days of the inciting 
event. 

We have no reason to believe that timolol 
maleate has a particular susceptibility to con- 
tamination. The case reports may simply reflect 
the frequency of use of this medication. How- 
ever, these cases raise two issues of more gen- 
eral concern and interest: the source of gram- 
negative organisms, particularly Pseudomonas; 
and the steps necessary to prevent contamina- 
tion. Under normal circumstances, Serratia and 
Pseudomonas species are rare fecal or skin con- 
taminants. Both organisms are frequently 
found in foodstuffs and kitchen items, and 
Pseudomonas has been cultured repeatedly from 
water supplies and faucet aerators." Further 
investigation into home sources of gram- 
negative colonization may also be informative 
about the origins of pseudomonal keratitis as- 
sociated with soft contact lens wear, a problem 
of far greater proportions. 


Solutions to the problem of microbial con- 
tamination of topical medications and contact 
lens care products will probably require not 
only technologic modifications but also patient 
education and responsibility. In a laboratory 
study examining the potential contamination of 
a fluorescein-anesthetic combination with P. 
aeruginosa,’* bacterial growth was found in the 
caps of multidose squeeze bottles, but the caps 
of pipette bottles self-sterilized rapidly after 
inoculation. The authors concluded that the 
use of a pipette-type dispenser decreases the 
risk of microbial contamination and growth, at 
least under laboratory conditions. 

The relative contribution of patient behavior 
to product contamination also merits further 
attention. For example, it may be significant 
that Patient 5 stored her bottle of timolol male- 
ate in the bathroom, or that one bottle lasted so 
long because of once-daily usage. We are cur- 
rently investigating the role of patient habits, 
methods of self-delivery, and storage sites of 
topical medications in an effort to develop pre- 
ventive strategies. In the interim, we recom- 
mend culture of all topical medications, as well 
as of contact lens-related products, whenever 
the cornea is cultured for suspected microbial 
keratitis. These culture results may be helpful 
beyond the stage of initial treatment. They may 
highlight faulty techniques of medication or 
contact lens use that put the patient at contin- 
ued risk. 
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OPHTHALMIC MINIATURE 
“Have a care there, Mr. MacMahon. If irony is to be employed in these 
proceedings, you will entrust it to me. You did not offer the oath to your 
scholars, but the oath was taken by young men who had been your pupils 
in earlier years. Mark that I say ‘was taken’: the Passive voice is to be 


avoided in literature, but it is useful in law... . 
Thomas Flanagan, The Tenants of Time 
New York, E. P. Dutton, 1988, p. 238 
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Ocular Involvement in Mycotic Sinusitis Caused by 


Bipolaris 





Walter M. Jay, M.D., Robert W. Bradsher, M.D., Brad LeMay, M.D., 
Nancy Snyderman, M.D., and Edgardo J. Angtuaco, M.D. 


We examined two patients with unilateral 
ophthalmologic findings secondary to pansi- 
nusitis caused by Bipolaris. Both patients 
were healthy young men. One patient had a 
gradual visual loss, whereas the other showed 
proptosis. Surgical debridement was the pri- 
mary treatment in both patients. One patient 
received antifungal therapy, whereas the other 
was cured with surgery alone. 


FUNGI can be subdivided into yeasts and 
molds. Yeastlike fungi are round or oval and 
reproduce by budding. Molds are composed of 
hyphae, which are tubular. Molds grow by 
branching and longitudinal extension. Some 
fungi can grow either as a yeast or as a mold. 
Although there are many ways to classify 
fungi, one way involves an organism's typical 
appearance in tissue.’ Examples of yeastlike 
fungi include Histoplasma capsulatum, Candida 
albicans, and Cryptococcus neoformans. Examples 
of molds include Aspergillus, Mucor, and Bipo- 
laris. 

Bipolaris, a dematiaceous septate fungus, is 
found in dust, soil, and decaying matter. Re- 
cently, cases of pansinusitis and other infec- 
tions caused by dematiaceous fungi have been 
reported in healthy young patients.” The tax- 
onomy of these organisms has been confusing 
because of recent changes in classification. We 
studied two cases of unilateral ophthalmologic 
changes secondary to Bipolaris pansinusitis, 
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and focus herein on the radiographic changes 
and the taxonomic classification of these organ- 
isms. 





Case Reports 





Case 1 

An 18-year-old man was referred to the 
Neuro-ophthalmology Service of our institu- 
tion with a two-month history of gradual, pro- 
gressive visual loss in his right eye. His medical 
history was remarkable for inhalant allergies 
and previous sinus surgery involving maxillary 
sinus nasal-antral windows. For the previous 
six months, he had suffered nasal stuffiness, 
mucoid rhinorrhea, and midfacial headaches. 

On examination, best corrected visual acuity 
was R.E.: 20/400 and L.E.: 20/20. The right 
pupil was sluggish, with a right afferent pupil- 
lary defect. On Hardy-Rand-Rittler color plate 
testing, the patient correctly answered zero of 
ten in the right eye and ten of ten in the left 
eye. A Goldmann visual field showed a right 
central scotoma. Ophthalmoscopic examina- 
tion was normal. 

Magnetic resonance imaging disclosed mass- 
es in the paranasal sinuses and nasal cavities 
(Fig. 1). On coronal T:-weighted images, there 
was extension of the mass into the right ante- 
rior clinoid process (Fig. 2). The central portion 
of the mass in the sphenoid sinus had a dimin- 
ished signal intensity on Tı- and T:-weighted 
sequences, whereas its rim showed an in- 
creased signal on a T:-weighted sequence. 
Based on the clinical findings and magnetic 
resonance imaging study, bilateral ethmoidec- 
tomies, Caldwell-Luc procedures, and sphenoi- 
dectomies were performed. Results of biopsy 
showed distorted fusoidal hyphae (Fig. 3) and 
the cultures demonstrated Bipolaris spicifera. 
Postoperatively, the patient received the oral, 
imidazole antifungal agent itraconazole. 
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Fig. 1 (Jay and associates). Case 1. Midline sagittal 
magnetic resonance imaging scan, T)-weighted (rep- 
etition time, 600 msec; echo time, 20 msec) shows a 
mass in the sphenoid sinus with a central area of 
diminished (white arrow) signal intensity surround- 
ed by a slightly hyperintense rim (black arrow). 


A subsequent noncontrast computed tomo- 
graphic scan showed soft tissue of high attenu- 
ation in the paranasal sinuses. In the sphenoid 
sinus, the abnormality extended and eroded 
into the right anterior clinoid process (Fig. 4). 
Pansinusectomy and right optic nerve decom- 
pression were performed via external ethmoi- 
dectomy. Postoperatively, the patient receiveda 
600-mg course of intravenous amphotericin B. 

Two months after the initial examination, 
visual acuity in the right eye was counting 
fingers at 1 foot. Visual acuity in the left eye 
remained 20/20. Ophthalmoscopy showed disk 
pallor in the right eye. A repeat computed 
tomographic scan demonstrated marked reso- 
lution of the abnormality in the sphenoid sinus 
and right anterior clinoid process (Fig. 5). He 
continued to take oral itraconazole for one 
year. 


Case 2 

This 17-year-old boy had intermittent nasal 
obstruction with increasing rhinorrhea for one 
year. For the preceding month, his family had 
noted increasing proptosis. He denied any his- 
tory of chronic sinusitis. On examination right 
proptosis and a pale, multilobulated, polypoid 
mass filling the nasal cavity on the right side 
were noted. Computed tomography demon- 
strated a mass in the ethmoid and sphenoid 








Fig. 2 (Jay and associates). Case 1. Ts-weighted 
coronal magnetic resonance imaging scan (repetition 
time, 2,000 msec; echo time, 80 msec) through the 
sphenoid sinus shows extension of the abnormality 
into the right anterior clinoid process, with a central 
area of hyperintensity (small white arrow) surround- 
ed by a dark rim. The abnormality in the sphenoid 
sinus demonstrates no change in the central area of 
diminished signal intensity (black arrow), whereas 
its peripheral rim shows increase in signal (large 
white arrow). 


sinuses, which expanded into the medial as- 
pect of the right orbit (Fig. 6). No bony or 
intracranial invasion was noted. An ethmoidec- 
tomy, sphenoidectomy, and a right Caldwell- 
Luc procedure were performed. Results of bi- 
opsy showed broad, septate hyphae, and 
Bipolaris spicifera was isolated by culture. One 
month later, a repeat drainage procedure was 
required for recurrence of a polypoid lesion. 
Culture of the surgical material grew both 
Curvularia lunata and Bipolaris spicifera. No anti- 
fungal therapy was given. The proptosis re- 
solved postoperatively and no recurrences 
have been noted for two years after the surgical 
procedure. 


Mycology methods 
Surgical specimens were maintained asepti- 
cally until inoculated onto agar culture media. 
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Fig. 3 (Jay and associates). Case 1. Section of 
intrasinus mass showing hyphae (Gomori meth- 
enamine-silver, X 800). 


Specimens were plated onto Sabouraud’s agar 
supplemented with gentamicin and onto brain- 
heart infusion agar supplemented with cyclo- 
heximide, gentamicin, and chloramphenicol. 
Plates were incubated at 25 C in room air and 
observed daily for growth for seven days. Fun- 
gal colonies were velvety, gray-black, and flat 
on the surface. Portions of the colonies were 
removed and viewed microscopically with lac- 
tophenol cotton blue preparations. Oblong, 
fusoidal-shaped fungi were examined further. 
Particular attention was paid to the conidial 
shape, presence of a protruding hilum, and the 
contour of the basal portion of the conidia. 





Discussion 





Two forms of ocular involvement as a result 
of mycotic sinusitis have been described.’ The 
more widely recognized has been the aggres- 
sive form in immunocompromised patients, 
with rapid destruction of host tissues. Fungi 
that cause such acute disease include Mucor 
and Fusarium. The second form is more chron- 
ic and ranges from colonization to mycetoma 
to tissue invasion. A wide range of fungi 
have been described with this form, including 
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Fig. 4 (Jay and associates). Case 1. Noncontrast 
computed tomographic scan through the anterior 
clinoid process shows a central hyperdense mass in 
the sphenoid sinus, which extends and erodes the 
right anterior clinoid process. 


the organisms causing phaeohyphomycosis. 
Phaeohyphomycosis refers to an infection 
caused by dematiaceous, or darkly pigmented, 
environmental fungi called Hyphomycetes, of 
which there are 30 different species.*** These 
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Fig. 5 (Jay and associates). Case 1. Postoperative 
noncontrast computed tomographic scan demon- 
strates marked resolution of the abnormality in the 
sphenoid sinus and right anterior clinoid process. 
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Fig. 6 (Jay and associates). Case 2. Left, Axial computed tomographic scan demonstrates a high-density 
expansile mass in the right ethmoid sinuses, causing proptosis of the right globe. Right, Coronal computed 
tomographic scan shows extension of the abnormality into the right nasal cavity and maxillary sinus. 


organisms have been reported to cause disease 
in a variety of organs including cutaneous, 
pulmonary, osseous, peritoneal, cardiac, cen- 
tral nervous system, and ocular tissues.*” 

The less aggressive form of mycotic sinusitis 
is found in previously healthy persons. Both 
cases we report occurred in healthy young men 
without previous systemic illness. Although an 
occupational exposure has not been reported in 
each case, both of our patients were high 
school football players. Rohwedder and associ- 
ates and Brummund and associates’ have pre- 
viously reported this epidemiologic clue in two 
patients with phaeohyphomycosis. Swimming 
and cutaneous trauma have also been associat- 
ed with this mycotic infection.’*’"” A common 
feature in cases of sinusitis caused by Hyphomy- 
cetes is a history of allergic rhinitis.*°°*"! Dur- 
ing sinus surgery, chronic eosinophilic infiltra- 
tion has been described. The diagnosis of this 
fungal infection is made by histopathologic 
identification of the organism in the intracavi- 
tary necrotic mass. Patients with chronic sinus- 
itis after a history of allergic rhinitis and nasal 
polyposis may have phaeohyphomycosis of the 
sinuses. 

The organism responsible for infection in our 
two patients has been identified in previous 
reports as Helminthosporium spicifera, Brach- 
cladium spicifera, and Curvularia spicifera, but 
most cases have been described as Drechslera 


spicifera. Although Shoemaker” proposed the 
name Bipolaris in 1959, these fusoid or globoid 
conidia with germination only from the end 
cells have only recently been referred to by this 
name, as recommended by McGinnis, Rinaldi, 
and Winn’ and by Adam and associates.” The 
specific mycologic techniques and points that 
separate these organisms have been extensive- 
ly reviewed.** We agree that Bipolaris should be 
the name used, since review of cases by Adam 
and associates’ suggests that true Helmintho- 
sporium and Drechslera have not caused disease 
in humans. 

Treatment of this mycotic infection is primar- 
ily surgical debridement.*”"' Cases have been 
reported in which a cure was effected by surgi- 
cal resection without antifungal chemotherapy. 
Both of our patients required two surgical 
drainage procedures. Patient 1 received anti- 
fungal therapy, whereas Patient 2 was cured 
with surgery alone. Itraconazole has been re- 
ported to have good activity against a single 
isolate of Bipolaris.” 

The most common finding of sinusitis on 
computed tomographic scan is the presence of 
soft-tissue masses of low attenuation in the 
paranasal sinuses. Our patients had the unusu- 
al computed tomographic findings of chronic 
sinusitis with central areas of high attenuation. 
This corresponded with the findings of inspis- 
sated mucus, with no calcific concretions. 
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Naul, Hise, and Ruff" recently reported similar 
computed tomographic findings with inspissat- 
ed mucus in chronic sinusitis. On magnetic 
resonance imaging studies, these areas of high 
attenuation were shown on Tı- and T2-weighted 
studies to have diminished signal intensity. 

Imachi and associates” reviewed the routes 
of optic nerve and chiasmal involvement after 
sinusitis. With frontal, maxillary, or ethmoidal 
sinusitus, orbital extension may occur, causing 
compression or inflammation of the intraorbital 
optic nerve. Patient 2 had intraorbital invasion 
resulting in proptosis. Therapy was initiated 
before optic nerve damage. With ethmoidal or 
sphenoidal sinusitis, optic nerve changes may 
occur at the level of the optic canal. This proba- 
bly occurred in our Patient 1, causing perma- 
nent visual loss. 

Aspergillus is a well-known cause of orbital 
involvement after mycotic sinusitis. Our two 
cases of Bipolaris share many similar traits. Both 
Aspergillus and Bipolaris usually occur in 
healthy patients, although orbital involvement 
with Aspergillus has been reported in an immu- 
nocompromised patient." Proptosis and optic 
nerve involvement, as seen in our two cases of 
Bipolaris, have also been reported with Asper- 
gillus.* The histopathologic findings do dif- 
fer, however. With Aspergillus, dichotomously 
branching septate hyphae are seen. With Bipo- 
laris, distorted fusoidal branching septate hy- 
phae are seen. Therapy in both cases involves 
surgical debridement. 
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Vitrectomy for Impending Idiopathic Macular Holes 





William E. Smiddy, M.D., Ronald G. Michels, M.D., Bert M. Glaser, M.D., 
and Serge de Bustros, M.D. 


We performed pars plana vitrectomy in 15 
patients with physical changes and visual loss 
believed to indicate impending macular hole 
formation. Twelve (80%) of 15 eyes have not 
progressed to macular holes during a mini- 
mum follow-up period of 15 months (average, 
26 months). In these 12 patients final vision 
was within one line of the preoperative vision 
in four eyes, improved two or more lines in 
five eyes, and was two lines worse in three 
eyes. Decreased vision in all three eyes was the 
result of progressive lenticular nuclear sclero- 
sis. A thin sheet of cortical vitreous fibers was 
sometimes found intraoperatively on the sur- 
face of the retina, despite an apparent com- 
plete posterior vitreous detachment. 


IDIOPATHIC MACULAR HOLES are believed to 
occur because of vitreous traction on the fovea, 
possibly during posterior vitreous separa- 
tion.""’ Gass" recently suggested that tangen- 
tial traction from the posterior vitreous surface 
is the cause of macular holes and that the initial 
Stage is indicated by loss of the normal foveolar 
depression and a small, round, yellow spot in 
the center of the macula. 

When an idiopathic macular hole occurs in 
one eye, the risk of the fellow eye developing a 
macular hole has been reported to range from 
3% to 22% .®811-18 However, several reports indi- 
cate that the risk of macular hole formation is at 
least 50% if certain characteristics are present. 
Reported high-risk characteristics include (1) 
macular cyst and visual acuity of 20/50 or less°; 
(2) cystic retinal or retinal pigment epithelial 
changes"; (3) involutional macular thinning”; 
and (4) slight visual loss, metamorphopsia, and 
low detachment of the center of the macula." 
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Prophylactic therapies to prevent idiopathic 
macular hole formation based on psychosocial, 
nutritional, inflammatory, and vascular theo- 
ries of pathogenesis have been ineffective. !78 
After formation of a full-thickness macular 
hole, therapy is not effective other than treat- 
ing the rare complication of retinal detach- 
ment.*!"!°*! We report the results and complica- 
tions of vitrectomy to prevent macular hole 
formation in a group of 15 eyes we believed to 
have high-risk characteristics indicative of an 
impending idiopathic macular hole. 





Patients and Methods 





Fifteen consecutive patients underwent vit- 
rectomy in an attempt to prevent development 
of macular holes. Patients were selected for 
surgery if they had both reduced vision and 
physical changes in the macula believed to be 
indicative of impending development of a mac- 
ular hole. A preoperative history including 
age, sex, duration and character of symptoms 
or decreased vision, history of hysterectomy or 
estrogen treatment, history of systemic hyper- 
tension, and history of trauma or other inflam- 
matory events was recorded. The preoperative 
examination included Snellen visual acuity; re- 
fractive error; the type and degree of lens 
Opacity; presence or absence of partial or com- 
plete posterior vitreous detachment as as- 
sessed by slit-lamp biomicroscopy with a fun- 
dus contact lens; and features of the macula 
including holes, cysts, pigmentary changes, or 
direct evidence of vitreomacular traction. Fluo- 
rescein angiograms were not routinely per- 
formed. 

During surgery the extent of any posterior 
vitreous detachment, evidence of vitreomacu- 
lar traction, anatomic features of the macula, 
and operative complications were noted. The 
preexisting vitreoretinal anatomy could often 
be determined better intraoperatively than pre- 
operatively because of improved visualization 
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provided by endoillumination and because of 
dynamic movement of the vitreous gel during 
vitrectomy. 

Postoperatively, progression to a macular 
hole, other changes in the macular area, visual 
acuity, status of the lens, and other complica- 
tions were recorded. 


nee SEEN 


Results 


aD 


There were 12 women and three men. The 
average age at the time of surgery was 64 years 
(range, 44 to 78 years). Two patients were less 
than 57 years old. Preoperative visual acuity 
ranged from 20/20 to 20/80, with a mean be- 
tween 20/40 and 20/50 and a median and mode 
of 20/50. Fourteen eyes were phakic, including 
one eye with moderate nuclear sclerosis 
(Table). 

There was an idiopathic macular hole in the 
fellow eye of 14 patients, with visual acuity 


ranging from 20/100 to 20/400. The duration of 
the macular holes was known in 12 of the 14 
patients and ranged from one to five years. The 
macular holes were of two years’ duration or 
less in 11 patients. 

Preoperative symptoms were present in all 
eyes undergoing vitrectomy. The main symp- 
toms were decreased vision in 15 eyes, meta- 
morphopsia in three eyes, and a relative central 
scotoma in one eye. The duration of symptoms 
was known in 13 patients, and ranged from one 
week to 12 months. Symptoms were present for 
two weeks or less in three patients, two weeks 
to two months in seven patients, and four to 12 
months in three patients. Seven patients had 
systemic hypertension. Three of the 12 women 
were taking estrogen, and three had undergone 
hysterectomy. 

In all eyes the preoperative macular appear- 
ance was characterized by cystic changes in the 
deep retina that ranged from small, multiple 
cystic spaces toa single, large cyst (Fig. 1). Tiny 
white lines or striae were also sometimes visi- 


TABLE 
CLINICAL FEATURES OF PATIENTS UNDERGOING VITRECTOMY FOR IMPENDING IDIOPATHIC MACULAR HOLE“ 


0 Ee 


VISUAL ACUITY 
PATIENT 
NO., AGE PRE- POST- 
(YRS), SEX OPERATIVE OPERATIVE 
1, 65, F 20/50 20/25 
2, 65, F 20/50 20/60 
3, 63, M 20/50 20/50 
4, 45, F 20/40 20/25 
5.56. F 20/20 20/25 
6, 66, F 20/70 20/30 
7, 78, F 20/25 20/200 
8 T1, F 20/30 20/70* 
9, 64, F 20/30 20/70 
10, 48, F 20/50 20/25 
11, 70; F 20/60 20/30 
12, 69, F 20/30 20/40 
13, 66, F 20/70 20/200 
14, 70, F 20/50 20/80 
15, 64, F 20/50 20/70 


LENGTH OF LENS STATUS 
VITREOUS FOLLOW-UP (PREOPERATIVE! 
STATUS! (mos) POSTOPERATIVE) 
C 41 Clear/clear 
C 16 Clear/clear 
C 15 Clear/clear 
B 24 Clear/clear 
A 40 Clear/1 + 
A 31 2+/Intraocular lens 
A 47 Clear/2+ 
D 28 Clear/2+ 
A 15 Clear/1 + 
B 16 Clear/clear 
C 22 Clear/1+ 
C 15 Intraocular lens 
B —' Clear/clear 
C — Clear/clear 
C — Clear/clear 


“The fellow eye in all patients except Patient 9 had a macular hole. All patients had decreased vision preoperatively except Patient 5 who 
had a relative central scotoma. Patients 2, 3, and 8 also had metamorphopsia. 


*Vitreous status judged intraoperatively: A, no posterior vitreous deta 


chment; B, posterior vitreous detachment with cortical vitreous fibers 


present on the inner surface of the macula; C, posterior vitreous detachment without cortical vitreous fibers; and D, partial posterior vitreous 


detachment. 


‘Final postoperative visual acuity in patients with progressive lenticular nuclear sclerosis. Best postoperative visual acuity was within one 
line of preoperative visual acuity in two patients before the cataract developed, and in the third patient, the Potential Acuity Meter reading 


was one line better than preoperative visual acuity. 
§4+, mild nuclear sclerosis; 2+, moderate nuclear sclerosis. 


‘Follow-up irrelevant because of development of full-thickness macular hole. 
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detachment, but with pigment epithelial de- 
fects, 86% progressed to a full-thickness macu- 
lar hole. 

The status of the vitreous gel is a critical 
component of the vitreous traction theory of 
idiopathic macular hole formation. However, 
there is considerable difficulty in visualizing 
the posterior vitreous surface clinically. A pre- 
corneal lens or a corneal contact lens is neces- 
sary to visualize the posterior part of the vitre- 
ous cavity, but visualization of the vitreous gel 
is often difficult, especially if there is substan- 
tial liquefaction. Signs of a posterior vitreous 
detachment may sometimes be seen by indirect 
ophthalmoscopy, especially if a Weiss’ ring is 
present representing glial remnants of a previ- 
ous vitreopapillary attachment. Still, in some 
eyes the status of the posterior vitreous surface 
cannot be accurately determined clinically. Vit- 
reous dynamics as seen with endoillumination 
during vitrectomy are probably the most accu- 
rate means of determining the actual status of 
the posterior vitreous surface. 

Partial posterior vitreous detachment has 
been described clinically”*""** and histopath- 
ologically*” in eyes with idiopathic macular 
holes. This was noted preoperatively in one of 
our patients. In three other eyes a separate, 
thin, cortical vitreous layer was demonstrable 
on the retina intraoperatively, despite apparent 
coexistent posterior vitreous detachment. 

Surgical objectives of vitrectomy for impend- 
ing idiopathic macular hole center on lysing 
any posterior vitreomacular adhesions. This is 
easiest if there is a partial posterior vitreous 
detachment with a zone of vitreomacular adhe- 
sion. If no posterior vitreous detachment is 
present, the posterior cortical vitreous is en- 
gaged by using suction or a vitreoretinal pick 
and peeled from the inner retina. The cortical 
vitreous usually separates readily from the reti- 
na. If an apparent posterior vitreous detach- 
ment is present, a vitreoretinal pick or tapered- 
tip suction needle is used to search along the 
inner retinal surface surrounding the macula 
(Fig. 2). Fine strands can sometimes be identi- 
fied adjacent to the macula, as found in three of 
our cases. These fibers indicate that a thin layer 
of cortical vitreous remains that can usually be 
elevated and removed (Fig. 3). 

No direct macular damage was evident dur- 
ing surgery in any case, including the three 
eyes that progressed to a full-thickness defect. 
Whether the progression was inevitable and 
incidental to the surgery or hastened by the 
operative procedure is not apparent. 

No serious posterior segment complications 





Fig. 2 (Smiddy and associates). Tapered-tip suction 
needle used to identify and separate thin cortical 
vitreous sheet on inner retinal surface. Vitreous is 
first identified as subtle strands as traction is applied 
to cortical vitreous layer. 


occurred in this series other than progression 
to a macular hole in three eyes. One possible 
peripheral retinal tear was treated with cryo- 
therapy. Progressive cataract formation oc- 
curred in five (36%) of the 14 phakic patients. 
This is consistent with the observation of post- 
operative nuclear sclerosis in 34% to 39% of 





Fig. 3 (Smiddy and associates). Cortical vitreous 
sheet is separated from retina by applying antero- 
posterior suction force with tapered-tip needle and 
engaging the vitreous in different locations sur- 
rounding the macula. After the vitreous sheet is 
completely separated from the retina, it is excised 
with the vitrectomy probe (not shown). 
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patients after vitrectomy for macular puck- 
er.”? The cause of nuclear sclerosis is un- 
known. 

This study lacks a concurrent control popula- 
tion, and the eyes operated on may not be 
entirely comparable to those in studies that 
have identified characteristics correlating with 
a high risk of idiopathic macular hole forma- 
tion. Also, the length of follow-up in our series 
is shorter than in some natural progression 
studies. However, the relatively low rate of 
subsequent idiopathic macular hole formation 
in our high-risk patients (three of 15) compares 
favorably with other studies of high-risk pa- 
tients reporting at least a 50% incidence of 
subsequent idiopathic macular hole formation. 
We believe that the role of vitrectomy as a 
treatment for impending idiopathic macular 
hole formation should be evaluated further, 
possibly in the context of a randomized clinical 
trial. 
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Peripheral Retinal Cryopexy for Subtotal Vitreous 


Hemorrhage 





William H. Ross, M.D., and Michael J. Gottner, M.D. 


We used peripheral retinal cryopexy to treat 
20 eyes in 15 patients with subtotal vitreous 
hemorrhage secondary to proliferative diabet- 
ic retinopathy. In 18 eyes, complete panretinal 
photocoagulation had been performed before 
the subtotal vitreous hemorrhage and the sub- 
sequent cryopexy. The length of follow-up 
averaged 16 months. The vitreous hemorrhage 
completely cleared in 11 eyes (55%) and par- 
tially cleared in six eyes (30%). Visual acuity 
after treatment improved in 13 eyes (65%), 
remained unchanged in six eyes (30%), and 
decreased in one eye (5%). 


DIABETIC RETINOPATHY is the leading cause of 
blindness in North Americans between the 
ages of 30 and 60 years. Better diabetic control, 
the use of multiple daily injections of insulin 
and infusion pumps, and improved education 
will increase the life expectancy of diabetic 
patients. Therefore, the complications of diabe- 
tes, including vitreous hemorrhage and trac- 
tional retinal detachment, are likely to in- 
crease. While panretinal photocoagulation has 
been shown to be effective in reducing the risk 
of vitreous hemorrhage and tractional retinal 
detachment in patients with proliferative dia- 
betic retinopathy,** vitreous hemorrhage still 
occurs. Early vitrectomy for vitreous hemor- 
rhage has been advocated by some research- 
ers,”® but the complications and morbidity of 
vitreous surgery are significant.” Because of 
the risks of early vitrectomy, there has been 
renewed interest in the use of peripheral retinal 
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cryopexy in the treatment of patients with vit- 
reous hemorrhage secondary to proliferative 
diabetic retinopathy.*’” We studied 20 eyes in 
15 patients with subtotal vitreous hemorrhage 
secondary to proliferative diabetic retinopathy 
treated with peripheral retinal cryopexy and 
evaluated the effect on visual acuity, clearing of 
vitreous hemorrhage, and recurrent vitreous 
hemorrhages. 


Patients and Methods 


Twenty eyes in 15 patients with proliferative 
diabetic retinopathy who developed one or 
more recurrent subtotal vitreous hemorrhages 
from disk or retinal neovascularization, despite 
panretinal photocoagulation, were included in 
this study. Eighteen of the eyes had previously 
undergone panretinal photocoagulation using 
between 1,500 and 3,000 burns of 200- to 
500-um spot size. 

We allowed three months for the vitreous 
hemorrhage to clear before determining that 
further laser photocoagulation was not possi- 
ble because of hazy media. Subtotal vitreous 
hemorrhage was defined as bright red blood 
within the vitreous cavity, which obscured the 
posterior pole. In most cases, the hemorrhage 
was darker red and more dense inferiorly. In all 
cases, at least 50% of the far peripheral retina 
superiorly was visible with the indirect oph- 
thalmoscope. 

Ultrasonic examination was performed pre- 
operatively in all eyes to rule out the presence 
of traction retinal detachments. Patients with 
dense yellow ocher or total red vitreous hemor- 
rhage with no view of the peripheral retina and 
patients with ultrasonic evidence of traction 
detachment of the posterior pole were not in- 
cluded in the study and were treated with 
vitrectomy surgery. 

All treatments were performed in the opera- 
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ting room by using either retrobulbar blocks 
with intravenous sedation or general anesthe- 
sia. The pupil was dilated with one drop each 
of phenylephrine 2.5% or 10% and cyc- 
lopentolate 1% every ten minutes for 30 min- 
utes preoperatively. The technique was similar 
to that described by Mosier, Del Piero, and 
Gheewala.” A 360-degree conjunctival perit- 
omy was performed. The recti muscles were 
isolated and a 4-0 black silk suture was placed 
beneath each muscle to improve manipulation 
during surgery. Using a 2.5-mm retinal cryo- 
probe, the superior retina was treated under 
direct visualization using the indirect ophthal- 
moscope. A tip temperature of —60 C was 
achieved. The end point of each treatment was 
a soft white retinal opacity, which was usually 
evident after five to ten seconds. Applications 
beneath the recti muscles, because of the thin- 
ner sclera in this location, were usually of two 
to three seconds’ duration. Three rows of four 
to five evenly spaced applications were made in 
each of the four quadrants. The anterior appli- 
cations were made at the level of an imaginary 
line connecting the insertions of the recti mus- 
cles. This approximates the location of the ora 
serrata. The posterior applications were made 
at the equatorial region. Each treatment spot 
was placed approximately one spot size apart. 
No treatments were made posterior to the 
equator for fear of increasing contraction of 
possible preexisting epiretinal membranes.’ 
When visualization was not possible because of 
dense vitreous hemorrhage, especially in the 
inferior quadrants, the average time needed to 
produce a soft white lesion in the upper quad- 
rants was used. A total of 48 to 60 applications 
were made between the ora serrata and the 
equator in each eye treated. 

After treatment, the muscle sutures were 
removed and the conjunctiva reapproximated 
using interrupted 6-0 plain sutures. Gentami- 
cin ointment was applied and the eye was 
patched. Total operating time was approxi- 
mately 40 minutes. Most of the patients were 
discharged from the hospital on the first post- 
operative day. Patients were monitored for 
clearing of vitreous hemorrhage, improvement 
of visual acuity, the development of recurrent 
vitreous hemorrhage, and surgical complica- 
tions. 

Twenty eyes in 15 patients were treated 
(Table). Eight patients were women and seven 
were men. They ranged in age from 34 to 76 


years (average, 65 years). The duration of dia- 
betes mellitus ranged from ten to 41 years 
(average, 21 years). Twelve right eyes and eight 
left eyes were treated. All eyes were phakic. 
Extensive panretinal photocoagulation had 
been performed in 18 of the 20 eyes before the 
vitreous hemorrhage and the retinal cryopexy. 
Vitreous hemorrhage on initial examination 
prevented complete panretinal photocoagula- 
tion in two patients (Patients 6 and 13), where 
only 50% and 10%, respectively, of the periph- 
eral retina could be treated. 


Results 


The postoperative follow-up period ranged 
from 12 to 21 months (average, 16 months). 
After treatment, there was clearing of the vitre- 
ous hemorrhage in 17 of the 20 eyes. The 
vitreous hemorrhage cleared completely in 11 
eyes and partially in six eyes. In three eyes, the 
vitreous hemorrhage did not clear (Fig. 1). Two 
eyes with nonclearing hemorrhages have re- 
cently undergone vitrectomy surgery. Patient 
7, who is in renal failure and on peritoneal 
dialysis, suffered a stroke and no further treat- 
ment was performed on his left eye. 

Of the 11 eyes that showed complete reab- 
sorption of the vitreous hemorrhage, seven 
cleared completely within eight weeks. In the 
remaining four eyes, the hemorrhage had 
cleared by 13 weeks. After 13 weeks, ten of 
these 11 eyes remained free of any further 
hemorrhage. Patient 7 suffered a rebleed in his 
right eye five months after treatment. This 
rehemorrhage slowly cleared over a two-month 
period and he has not suffered any further 
hemorrhage. 

After reabsorption of the vitreous hemor- 
rhage, it was possible to visualize atrophic 
vessels on the optic disk or along the major 
retinal vessels in eight of 11 eyes. These atroph- 
ic vessels were presumably the source of the 
previous vitreous hemorrhage. In three eyes, 
there was persistent disk and retinal neovascu- 
larization and further panretinal laser photoco- 
agulation therapy was applied. This retreat- 
ment produced complete regression of the disk 
and retinal vessels in two eyes and partial 
regression in the third. 

Recurrent vitreous hemorrhage occurred in 
five eyes (25%) (Fig. 1). One case of tractional 
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TABLE 
SUMMARY OF CLINICAL DATA 
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LENGTH 
OF REGRESSION 
PATIENT NO., NO. OF % OF PREOPERATIVE VISUAL ACUITY* FOLLOW- OF RECURRENT 
AGE (yrs), YEARS TREATED ANES- PANRETINAL TŘ UP VITREOUS AUBEOSIS VITREOUS 
SEX DIABETIC EYE THETIC PHOTOCOAGULATION PREOPERATIVE POSTOPERATIVE (mos) CLEARING  IRIDIS' | HEMORRHAGE 

1, 66, F 41 R.E. General 100 HM 20/80 21 Complete N/A No 
L.E. General 100 HM 20/80—2 16 Complete N/A No 
e eF 23 R.E. Local 100 HM HM 19 Partial Complete Yes 
LE. Local 100 HM CF 13 Complete N/A No 
3, 61, M 21 R.E. General 100 20/200 20/50+1 19 Complete N/A No 
4, 61, M 20 R.E. General 100 HM 20/200 19 Complete Complete No 
5, 76, M 26 R.E. General 100 CF 20/50 16 Complete N/A No 
6, 74, F 19 L.E. Local 50 HM HM 16 None N/A No 
7, 48, M 19 R.E. General 100 HM CF 16 Complete N/A Yes 
L.E. General 100 HM HM 16 None N/A Yes 
8, 67, M 15 L.E. Local 100 HM 20/400 13 Complete N/A No 
9, 72, M 24 L.E. General 100 CF 20/200 19 Partial N/A Yes 
10, 56, F 26 R.E. Local 100 20/400 20/80 18 Complete N/A No 
11, 34, F 24 R.E. General 100 20/50 20/200 16 Partial N/A No 
L.E. General 100 CF 20/200 16 Partial N/A Yes 
12, 76, F 10 R.E. Local 100 20/200 20/80 19 Complete N/A No 
13, 77, F 12 R.E. General 10 CF CF 13 Partial N/A No 
14, 67, F 22 R.E. General 100 20/200 20/200 12 Partial N/A No 
L.E. General 100 20/400 20/80 12 Complete N/A No 
15, 61, M 15 R.E. General 100 HM HM 12 None Complete No 


“HM, hand motions; CF, counting fingers. 
‘N/A, not applicable, rubeosis iridis not present before treatment. 
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Fig. 1 (Ross and Gottner). Vitreous hemorrhage Fig. 2 (Ross and Gottner). Postoperatively, visual 
completely cleared in 11 of 20 eyes (55%), partially acuity improved in 13 of 20 eyes (65%), remained 
cleared in six eyes (30%), and did not clear in three unchanged in six eyes (30%), and worsened in one 
eyes (15%). Vitreous hemorrhage recurred in five eye (5%). 


eyes (25%). 
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retinal detachment developed postoperatively. 
Visual acuity improved in 13 eyes, remained 
unchanged in six eyes, and decreased in one 
eye (Fig. 2). In three eyes with rubeosis iridis as 
well as vitreous hemorrhage, complete regres- 
sion of the iris neovascularization was noted 
after treatment. In two of these eyes, the rubeo- 
sis iridis involved only the pupillary margin 
preoperatively. In the third case (Patient 15), 
there was evidence of extensive rubeosis with 
closure of the anterior chamber angle from the 
8 o’clock to the 4 o’clock meridian. Only the 
inferior angle remained open. After peripheral 
retinal cryopexy, the iris vessels regressed and 
the inferior angle continued to be patent. Intra- 
ocular pressure in this patient has been con- 
trolled with one drop of timolol maleate 0.5% 
twice daily. In three of the 20 eyes treated with 
peripheral retinal cryopexy, the eye treated 
was the one eye with useful vision. In two of 
these patients, the other eye had undergone 
unsuccessful vitrectomy surgery for vitreous 
hemorrhage and traction detachments (Patients 
5 and 9). The third patient (Patient 10) showed 
evidence of massive proliferative vitreoretinop- 
athy in her left eye, which was believed to be 
inoperable. 





Discussion 





The Diabetic Retinopathy Study demonstrat- 
ed that panretinal photocoagulation can pro- 
duce regression of disk and retinal neovascu- 
larization and prevent severe visual loss in 
patients with diabetic retinopathy who have 
high-risk characteristics.** Panretinal photoco- 
agulation presumably decreases the production 
of a vasoproliferative factor by the ischemic 
retina and induces regression of the disk and 
retinal neovascularization. The same mecha- 
nism is believed to account for the regression of 
iris neovascularization. However, despite pan- 
retinal photocoagulation, 20.1% of patients 
with high-risk characteristics suffer recurrent 
vitreous hemorrhage.‘ Once vitreous hemor- 
rhage occurs, further laser therapy is not possi- 
ble, and other treatment modalities must be 
considered. 

Early vitrectomy in these patients has been 
advocated by Shea, Young, and Howcroft? and 
Blankenship and Machemer.® However, com- 
plications of vitrectomy are considerable"* and 
include rubeosis iridis in 13% of phakic eyes 


and 32% of aphakic eyes, iatrogenic retinal 
breaks during surgery in 20% of cases, postop- 
erative retinal detachments in 16% of cases, 
intraoperative and postoperative vitreous hem- 
orrhage in 4% and 29% of cases, respectively, 
and visually significant lens opacities in 17% of 
phakic eyes. Reoperation in up to 25% of eyes 
with vitrectomies has been reported secondary 
to retinal detachment or nonclearing of vitre- 
ous hemorrhage.” Many patients with prolifer- 
ative diabetic retinopathy are also medically 
unstable and some are undergoing peritoneal 
or hemodialysis. Therefore, there can be a sig- 
nificant degree of morbidity in these patients 
undergoing prolonged surgical procedures. 
Peripheral cryopexy offers a less invasive 
form of management in diabetic patients with 
subtotal vitreous hemorrhage and has, there- 
fore, been advocated.* As with panretinal 
photocoagulation, the supposed mechanism of 
action is to decrease the production of a vaso- 
proliferative factor, the stimulus for neovascu- 
larization, by ablating the peripheral ischemic 
retina. The result is regression of existing disk 
and retinal neovascularization and the preven- 
tion of further vitreous hemorrhage. Histologic 
studies of thermal lesions resulting from dia- 
thermy, photocoagulation, and cryopexy have 
been studied extensively” and have been 
found to produce similar retinal destruction. 
Clinically, we were impressed with the rapid 
reabsorption of the vitreous hemorrhage after 
peripheral retinal cryopexy. On the first post- 
operative day, it is often possible to obtain a 
gross view of the posterior pole. In seven of 11 
eyes that cleared completely, the hemorrhage 
was totally reabsorbed by eight weeks. By 13 
weeks, the remaining four eyes had cleared. 
The relatively rapid clearing of the vitreous 
hemorrhage differs significantly from the slow 
absorption of vitreous blood that occurs in 
untreated eyes. Although the exact mechanism 
of this rapid clearing is not known, the choroi- 
dal lesions produced by cryopexy may aid the 
reabsorption of hemorrhage by producing in- 
flammatory changes in the blood-retinal barri- 
er. Alterations of the retinal pigment epitheli- 
um may also be a factor in this rapid clearing. 
In this study, complete clearing of vitreous 
hemorrhage was achieved in 11 eyes (55%) and 
partial clearing was achieved in six eyes (30%); 
three eyes (15%) did not clear (Fig. 1). Visual 
acuity improved in 13 eyes (65%) (Fig. 2). Visu- 
al acuity of 20/200 or better was achieved in 11 
eyes (55%). In three patients, the treated eye 


Vol. 105, No. 4 


Peripheral Retinal Cryopexy 381 


eee SS 


was the only eye with useful vision and these 
patients regained independence and were able 
to move about freely and care for themselves 
without the risk of vitrectomy. 

Our results are similar to those reported by 
Mosier, Del Piero, and Gheewala.” They found 
complete vitreous clearing in 56% of their 
cases, improvement in visual acuity in 65%, 
and a visual acuity of 20/200 or better in 56%. In 
a series of 100 cases reported by Daily and 
Gieser,'' complete clearing of the vitreous hem- 
orrhage was achieved in 75% of patients and 
improved vision in 46%. In their series, 83% of 
patients achieved a visual acuity of 20/200 or 
better. 

Tractional retinal detachment with macular 
involvement occurred in one of our patients. 
This 5% incidence is similar to that reported 
previously. Mosier, Del Piero, and Gheewala?’ 
reported a 4% incidence (one of 24 eyes), 
Benedett and associates” found a 3.2% inci- 
dence (five of 158 eyes), and Daily and Gieser” 
found a 6% incidence (six of 100 eyes) of 
traction detachments. These figures are 
much lower than those reported by Oosterhuis 
and Bijlmer-Gorter? and Ramsay, Cantrill, 
and Knobloch." In Oosterhuis and Bijlmer- 
Gorter’s® series of 21 cases, seven (33%) were 
found to have traction detachments after clear- 
ing of the vitreous hemorrhage. However, 
preoperative ultrasound studies were not 
performed to determine if the traction de- 
tachments were present before cryopexy. In 
Ramsay, Cantrill, and Knobloch’s” series of 14 
cases, five (36%) developed traction detach- 
ments after cryoablation. In both of these se- 
ries, the cryoapplications were made posterior 
to the equator, and, in many cases, confluent 
applications were made to the level of the 
vascular arcades. Their high incidence of trac- 
tion detachments may have been caused by 
these posterior applications of cryopexy with 
resultant inflammation of the vitreous and sec- 
ondary contraction of preexisting fibrovascular 
membranes. Lincoff and McLean” described 
vitreoretinal adhesions and condensation of 
vitreous fibrils at the point of excessive cryo- 
application. They postulated that the fibrils 
may also have been indirectly damaged by 
cryopexy-induced uveitis. 

Recurrent vitreous hemorrhage occurred in 
five eyes, or 25% of our cases.” These results are 
similar to those reported by Mosier, Del Piero, 
and Gheewala?” and Benedett and associates." 

Regression of rubeosis iridis was noted in 


three treated patients. A similar result was 
reported by Ramsay, Cantrill, and Knobloch” 
in three patients with rubeosis. Again, this is 
believed to be secondary to the decreased pro- 
duction of angiogenesis factor by the ischemic 
retina. 

In view of the good result in this study and in 
that reported by Mosier, Del Piero, and 
Gheewala? using peripheral cryotherapy as 
well as the low incidence of complications, the 
following protocol in the management of pa- 
tients with proliferative diabetic retinopathy 
seems reasonable. All patients with prolifera- 
tive diabetic retinopathy and high-risk charac- 
teristics’ should undergo panretinal photoco- 
agulation therapy in an attempt to induce 
regression of the disk and retinal neovascular- 
ization. If vitreous hemorrhage occurs despite 
panretinal photocoagulation and if the hemor- 
rhage is subtotal, peripheral cryopexy treat- 
ment should be performed as described. In one 
case in this series and in another reported by 
Mosier, Del Piero, and Gheewala”? a patient 
with a visual acuity of 20/50 or better developed 
a tractional retinal detachment with macular 
involvement and resultant severe loss of visual 
acuity. Therefore, in patients with a visual 
acuity of better than 20/200, observation for 
spontaneous clearing of vitreous hemorrhage is 
advisable so that additional panretinal photo- 
coagulation can be performed. Patients with 
unresolved total vitreous hemorrhage and trac- 
tional detachments with macular involvement 
should undergo vitrectomy. 
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OPHTHALMIC MINIATURE 
His right eye gradually regained normal vision, and his left eye, though 
oddly ‘stained,’ regained enough sight to help its colleague. He had worn 
glasses before, and now with perceptibly thicker lenses was able to 
envisage, and then attain, a return to an ordinary life of walking and 
reading. The situation was even likely to improve further, and he might 
expect to be able to drive a car again. ’You don’t just see with your eyes, you 
see with your brain,’ his cheerful doctor told him, ‘and it’s amazing what 
ingenious adjustments it can make!’ The same doctor assured him that his 
‘funny eye,’ certainly noticeable, looked ‘fascinating,’ even ’positively 


attractive.’ 


Iris Murdoch, The Book and the Brotherhood 
New York, Viking Penguin Inc., 1988, p. 93 





Immunohistopathologic Findings in Proliferative Diabetic 


Retinopathy 





Christophe Baudouin, M.D., Danielle Fredj-Reygrobellet, Ph.D., 
Philippe Lapalus, Ph.D., and Pierre Gastaud, Ph.D. 


We performed immunopathologic studies on 
pars plana specimens obtained by biopsy in 
patients with diabetes mellitus type I or II and 
by autopsy in diabetic patients and normal 
subjects. Frozen sections were treated with 
several antisera, including anti-IgG, comple- 
ment components, and major histocompati- 
bility complex antigens, as well as anti-factor 
VIII to detect vascular structures. The results 
showed IgG in a linear pattern at the basal 
pole of pigment epithelial cells and comple- 
ment deposits of C3c, C3d, and C4 at the same 
location and in the stroma. HLA-DR expres- 
sion was found at the level of the pigmented 
cells. These data suggest that some autoim- 
mune processes may be involved in prolifera- 
tive diabetic retinopathy at the level of the 
pigment epithelium, but it is unknown wheth- 
er they are an epiphenomenon of neovascular- 
ization or if they play a role in its initiation. 


THE EXTERNAL BLOOD-RETINAL barrier is es- 
sentially localized at the level of the retinal 
pigment epithelium and plays a major role in 
diffusion phenomena (particularly in exchang- 
es between blood and retinal extravascular 
spaces). Thus, the retinal pigment epithelium 
is involved in blood-retinal barrier disruptions 
in ocular vascular diseases, such as diabetic 
retinopathy, where its damages are evident 
from the earliest stages, as shown in color 
vision studies'” or vitreous fluorophotometry.°® 

The pathogenesis of proliferative diabetic 
retinopathy is poorly understood. Rahi and 
Addison‘ suggested that immunogenic mecha- 
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nisms may play a role in the development of 
microangiopathy.’ Few histopathologic studies 
of proliferative retinopathy in humans have 
been conducted, and we undertook this study 
to determine the immunopathologic changes at 
the level of the retinal pigment epithelium in 
diabetic patients. We also focused on the detec- 
tion of class II antigens (HLA-DR), since they 
have been implicated in autoimmune diseases. 


Material and Methods 


We obtained biopsy specimens from 16 pa- 
tients aged 36 to 86 years. Eight specimens 
were taken from eight normal subjects at au- 
topsy performed within ten hours after death. 
None of these subjects were known to have 
autoimmune or ocular disease and the eyes 
were normal, as assessed by slit-lamp examina- 
tion. Eight biopsy specimens were taken from 
patients with insulin-dependent diabetes (five 
patients had type I and three had type II) and 
severe proliferative retinopathy. One of these 
specimens was taken at autopsy and the others 
were obtained by biopsy of the pars plana 
during vitrectomy for intravitreal hemorrhag- 
es. These specimens included a piece of eye 
wall with pigment and nonpigment epithelia, 
and underlying choroid. The specimens taken 
at autopsy included sclera. The specimens, 
each 1.5 to 2 mm in size, were immediately 
embedded in OCT compound, frozen in liquid 
nitrogen, and stored at —80 C. 

Antibodies—We used 19 monoclonal or poly- 
clonal antibodies in this study. Fluorescein 
isothiocyanate-conjugated rabbit anti-human 
IgG, IgM, IgA, IgD, and IgE antisera; 
antifibrinogen; and four antisera directed 
against complement components (Clq, C3c, 
C3d, and C4) were purchased from Dakopatts, 
Copenhagen, Denmark. IgG were also identi- 
fied with mouse anti-human Fc IgG monoclonal 
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antibody (Immunotech, Marseille, France). 
Rhodamine isothiocyanate-labeled anti-factor 
VIII antiserum (Dakopatts) was used to identi- 
fy endothelial cells in blood vessels. The mouse 
monoclonal antibody (W6/32) directed against 
the common determinant of human HLA-A, 
-B, and -C (Sera-Lab, Crawley Down, Sussex, 
England) and three monoclonal antibodies 
directed against the nonpolymorphic region of 
the HLA-DR, anti-human DR1 (Bethesda Re- 
search Laboratories, Gaithersburg, Maryland), 
I2 (Coulter, Hialeah, Florida), and G157 anti- 
HLA-DR (Dr. Bernard, Gustave Roussy Insti- 
tute, Paris, France) were used. Additional 
monoclonal antibodies were used to identify T 
lymphocytes (OKT3, Ortho Diagnostic Sys- 
tems, Raritan, New Jersey), B lymphocytes (B4, 
Coulter), and monocytes (MO2, Coulter). All 
monoclonal antibodies were detected with a 
fluorescein isothiocyanate-labeled rabbit anti- 
mouse immunoglobulin antiserum (Dako- 
patts). These reagents were all used in a 1:50 
dilution in phosphate buffered saline (pH, 7.4), 
except anti-IgG and C3d, which were used in a 
1:100 dilution. 

Immunofluorescence—Cryostat frozen sec- 
tions 5 wm thick were prepared and air dried at 
room temperature. No fixation was used. Sec- 
tions were first incubated for 30 minutes with 
rhodamine-conjugated anti-factor VIII antise- 
rum. After washing in phosphate-buffered sa- 
line, sections were reacted with each specific 
antibody, according to direct or indirect 
immunofluorescence procedures. Antibodies 
directed against immunoglobulins, comple- 
ment components, and fibrinogen were applied 
for 30 minutes before washing three times in 
phosphate-buffered saline. The other antibod- 
ies were incubated for 90 minutes and then 
demonstrated by fluorescein isothiocyanate- 


conjugated rabbit anti-mouse immunoglobulin 
antiserum. Some of the sections were counter- 
stained with propidium iodide. After the last 
incubation, the sections were washed in 
phosphate-buffered saline for five minutes, 
and then mounted. Fluorescein isothiocyanate 
and propidium studies were performed under 
epi-illumination. 

Immunoperoxidase procedure—Immuno- 
chemistry was performed for HLA-DR antigens 
and IgG detection by the avidin-biotin peroxi- 
dase complex method. Frozen sections were 
fixed in acetone for ten minutes. After incuba- 
tion at room temperature for one hour with 
monoclonal antibody (DR1, 12, G157, HLA-DR, 
and anti-human Fc IgG), the slides were 
washed in Tris buffered saline and the secon- 
dary antibody (Dakopatts), biotin-conjugated 
horse anti-mouse IgG (1:400), was layered on 
the sections for 30 minutes. After washing in 
Tris buffered saline, avidin-biotin peroxidase 
complexes (Dakopatts) at a 1:100 dilution were 
applied for 30 minutes. The slides were re- 
washed and developed in aminoethyl carbazole 
hydrogen peroxide solution. They were then 
counterstained with Harris hematoxylin, dehy- 
drated, and mounted in mounting medium 
before examination. 





Results 





Normal tissues—Examination of normal pars 
plana sections showed only a few IgG (Figure, 
top left), IgM, IgA, and fibrinogen deposits in 
the stroma and in the rare blood vessels detect- 
ed by anti-factor VIII. IgD and IgE were nega- 
tive and no complement deposits could be 
seen. The reactivity of W6/32 was weak and 


Figure (Baudouin and associates). Top left, Pars plana from a normal subject incubated with anti-IgG. Only 
Bruch’s membrane and some elastic fibers in the sclera are autofluorescent (arrows). The same patterns were 
found with all of the tested antibodies, except with anti- HLA-DR, which sometimes stained some scattered cells 
in the stroma. pe, pigment epithelium; npe, nonpigment epithelium; bm, Bruch’s membrane; sc, sclera; ch, 
choroid (x 100). Top right, Pars plana from a patient with proliferative diabetic retinopathy, incubated with 
anti-IgG. Note the linear deposits underlining the pigmented cells (arrows). s, stroma (x 150). Middle left, Pars 
plana incubated with anti-C3c shows almost the same patterns as specimens incubated with anti-IgG (arrows). 
Stroma also shows C3c deposits. Bruch’s membrane (arrowheads) is partially masked by the stromal deposits of 
C3c (x 150). Middle right, Localization of class II antigens (arrows) in the retinal pigment epithelium (HLA-DR1, 
I2, and G157 monoclonal antibodies) ( 150). Bottom left, Immunoperoxidase staining of IgG deposits (arrows) 
under the pigment epithelial cells of the pars plana (Harris hematoxylin counterstains the nuclei). The 
dark-stained material is the melanine pigment, and the product localizing the antibodies is red brown. n, 
nucleus (x 200). Bottom right, Expression of class II antigens (arrows) as identified by immunoperoxidase 
staining on pigment and nonpigment epithelial cells. Some stromal cells show positive reaction (X 200). 
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irregularly noted on pigment epithelial cells. 
The expression of class II antigens was limited 
to rare single cells scattered throughout the 
stroma and endothelial cells of the blood ves- 
sels did not show a detectable staining with 
anti-HLA-DR. The three monoclonal antibodies 
directed against HLA-DR (HLA-DR1, 12, and 
G157) disclosed the same distribution and pat- 
terns. No lymphocytes or monocytes could be 
detected. None of the antibodies reacted with 
the retinal pigment epithelium. 

Tissues from patients with proliferative 
retinopathy—Examination of normal as well as 
pathologic pars plana specimens did not show 
any histologic anomaly by hematoxylin and 
eosin staining. The results of immuno- 
fluorescence reactivity are given in the Table. 
Moderate amounts of IgG, IgM, IgA, and fi- 
brinogen were observed in the stroma, but the 
basal pole of the pigment epithelial cells was 
underlined with abundant, linear deposits of 
IgG (Figure, top right), IgA, and fibrinogen, as 
well as C3c (Figure, middle left) and C3d. 
Whether or not these antibodies are localized 
within the basal cytoplasm, the basal lamina, or 
both, remairis to be determined by electron 
microscopic studies, which are currently in 
progress. Diffuse stromal positivity was con- 


TABLE 
IMMUNOFLUORESCENCE REACTIVITY OF PARS PLANA 
SPECIMENS FROM EIGHT INSULIN-DEPENDENT 
DIABETIC PATIENTS WITH PROLIFERATIVE 


RETINOPATHY * 
a 
BRUCH'S NON- 
BLOOD MEM- PIGMENT PIGMENT 
ANTIGENS STROMA VESSELS BRANE EPITHELIUM EPITHELIUM 
IgG + + — + - 
IgM + + - - - 
IgA + + - + - 
IgD = ii s = = 
IgE = = = z = 
Ciq at a = — = 
C3c 7 7 “ + -= 
C3d + + + + - 
C4 + + = - - 
Fibrinogen + + - + _ 
HLA-DR + + - + + 
HLA-ABC + + — + + 


T lymphocytes — = = = 2 
Blymphocytes — = = S = 
Monocytes Ma iz ai = = 


*+ strongly reactive; +, weakly reactive; —, no reaction. 


stantly observed with C3c and C3d, sometimes 
masking Bruch’s membrane (Figure, middle 
left). C4 was positive in the stroma in five of 
eight specimens. IgD, IgE, and Clq were nega- 
tive in all specimens. The reactivity of all these 
antisera was not correlated with the type of 
diabetes, and type I or type II diabetic patients 
showed the same reactivity patterns. More- 
over, the sample obtained by autopsy showed 
the same results as biopsy specimens. 

HLA-DR antigens, detected by HLA-DR1, 12, 
and G157 monoclonal antibodies, were ex- 
pressed in a similar way on pigment and non- 
pigment epithelial cells in six of eight speci- 
mens (Figure, middle right). The three 
monoclonal anti-HLA-DR antibodies gave the 
same results. Not all of the epithelial cells 
stained uniformly and this often resulted in 
heterogeneous or patchy staining. The same 
number of HLA-DR-positive cells were present 
in the stroma of specimens from patients with 
proliferative retinopathy as from normal con- 
trols, and T3, B4, and MO2 antibodies were 
negative. 

Immunoperoxidase analysis disclosed find- 
ings similar to those obtained with immunoflu- 
orescent staining (Figure, bottom left and 
right) and confirmed HLA-DR expression on 
pigment and nonpigment epithelial cells, both 
on the membrane and within the cytoplasm. 
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Discussion 


OO 


Autoimmune phenomena have already been 
presumed in diabetic retinopathy* and in dia- 
betic nephropathy, where IgG, IgM, and com- 
plement deposits have been found in the glo- 
merular basement membrane.” The findings in 
these studies together with our findings show- 
ing large amounts of IgG, IgA, and comple- 
ment components in the stroma and underlin- 
ing the pigment epithelium support the 
involvement of mechanisms in proliferative ret- 
inopathy other than metabolic vascular dam- 
age. The absence of abnormal perivascular 
accumulation of immunoglobulins and comple- 
ment contrasting with the brightly green reac- 
tive pigment epithelium does not suggest sim- 
ple passive extravascular diffusion, and their 
linear pattern does not suggest immune com- 
plex deposits. 

Moreover, HLA-DR expression on pigment 
and even nonpigment epithelial cells raises the 
question of possible autoimmune phenomena. 
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Class II antigens are involved in antigenic pre- 
sentation to immunocompetent cells. In the 
normal state, these antigens are restricted to B 
and activated T lymphocytes, to antigen- 
presenting cells, and to vascular endothelial 
cells but are not found on most epithelial cells. 
Their deviant expression has been pinpointed 
on thyrocytes in Graves’ disease,’ on beta cells 
of Langerhans islets in insulin-dependent dia- 
betes,’ and in graft rejection or graft vs host 
disease.” Studies of their distribution in nor- 
mal uvea’? localized only a few HLA-DR- 
positive cells scattered throughout the stroma, 
whereas epithelial cells were always negative. 
In retinitis pigmentosa, Detrick and associates! 
observed aberrant HLA-DR expression on pig- 
ment epithelial cells. 

The presence of these antigens is still not 
clearly understood, but it has been suggested 
that it could be the result of lymphocyte inter- 
actions." However, a study on the pancreas 
in type 1 diabetic patients’ demonstrated 
HLA-DR expression on beta cells of islets with- 
out insulitis. Likewise, we did not find any 
inflammatory cells in our eight specimens from 
patients with diabetic retinopathy. Gamma in- 
terferon has also been supposed to play a major 
role in HLA-DR expression. This lymphokine 
has been shown to induce class II antigen 
expression on many different cells in culture, 
such as thyrocytes, astrocytes,” keratin- 
ocytes,! and corneal endothelial and stromal 
cells. Detrick and associates”! detected 
HLA-DR expression on retinal pigment epithe- 
lial cell cultures after adding a solution contain- 
ing 500 units/ml of gamma interferon. We also 
found that these cells can be induced to express 
class II antigens with a single dose of gamma 
interferon as low as 1 unit/ml (unpublished 
data). However, even if mechanisms triggering 
abnormal HLA-DR expression are not well 
known, it has been proposed” that persistent 
induction of DR antigens at sites where they do 
not normally exist would result in autoimmuni- 
ty by converting the target cell into a functional 
antigen-presenting cell. 

Our findings of IgG, IgA, and complement 
deposits together with class II antigen expres- 
sion indicate some autoimmune phenomenon 
at the pigment epithelium level, but we do not 
know whether this possible autoimmune reac- 
tion is directed against the cells themselves or 
against phagocytized vitreoretinal antigens 
present at their basal pole. Moreover, it is 
currently impossible to determine if these auto- 
immune processes are an epiphenomenon of 


neovascularization or if they play a role in its 
initiation. Nevertheless, our data suggest an 
autoimmune disturbance in patients with pro- 
liferative diabetic retinopathy and should lead 
to further study for a better understanding of 
this disease process. 
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OPHTHALMIC MINIATURE 

But even as he lay there, even it seemed later as he was falling, he knew 
that whatever else might have been damaged, something frightful had 
happened to his eyes. The pain was extreme, but worse than the pain was 
the sense that both were injured, and one of the precious orbs actually 
crushed. He got up slowly, wondering if he had also broken a limb. The 
centre of his field of vision seemed to have disappeared and the periphery 
was full of grey bubbling atoms. He hobbled slowly, carefully, out of the 
door and across the level grass toward the hillside. He did not pause to 

wonder why no one followed him down to see if he was badly hurt. 
Iris Murdoch, The Book and the Brotherhood 
New York, Viking Penguin Inc., 1988, p. 91 
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Infantile Glaucoma in Down’s Syndrome (Trisomy 21) 





Elias I. Traboulsi, M.D., Elliot Levine, M.D., Marilyn B. Mets, M.D., 
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We examined five patients with Down’s syn- 
drome and bilateral infantile glaucoma. In the 
first few months of life four patients had large 
cloudy corneas, breaks in Descemet’s mem- 
brane, increased intraocular pressure, photo- 
phobia, and tearing. In one patient the diagno- 
sis was delayed until 31⁄2 years of age because 
of concomitant nasolacrimal duct obstruction. 
Two patients developed cataracts and retinal 
detachment and have undergone multiple sur- 
gical procedures. The clinical course in these 
two older patients suggests that coexistence of 
congenital glaucoma, severe myopia, and cata- 
racts in patients with trisomy 21 strongly pre- 
disposes for the development of retinal de- 
tachment and poor visual outcome. 


Down’s SYNDROME is the most common via- 
ble autosomal trisomic syndrome.! Overall inci- 
dence is about one in 600 to 800 live births, with 
11,000 new cases per year in the United States. 
The risk of having a child with trisomy 21 
increases with increasing maternal age. Tri- 
somy of chromosome 21 resulting from nondis- 
junction during the meiotic process is by far the 
most common cytogenetic type (95% of cases), 
followed by translocation of the long arm of 
chromosome 21 to one of the acrocentric chro- 
mosomes in 4% of cases, and mosaicism in 1% 
of cases. The main phenotypic features include 
hypotonia, short stature, mental retardation, a 
brachycephalic head with a flat occiput, mon- 
goloid slanting of the eyelid fissures with epi- 
canthus, low bridge of the nose, protruding 
large tongue, short and broad hands with simi- 
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an creases, incurving of the fifth digits, and 
characteristic dermatoglyphic patterns. One 
third of patients have congenital heart disease. 
Patients with Down’s syndrome are at 15 times 
increased risk of developing leukemia. Major 
and minor ocular abnormalities are associated 
with trisomy 21 and include, in decreasing fre- 
quency of occurrence, upward-slanted, almond- 
shaped palpebral fissures; Brushfield spots in 
light irides; blepharitis; Brushfield spots in dark 
irides; cataracts; strabismus; myopia of more 
than 4 diopters; nystagmus; keratoconus; and 
retinal detachment.*"' Rarely reported ocular 
findings include ectropion, optic atrophy, na- 
solacrimal duct obstruction, retinoblastoma, 
and tapetoretinal degeneration.*" Infantile 
glaucoma has only previously been described 
in six patients with Down's syndrome."!! 
Herein we describe five patients with trisomy 
21 and infantile glaucoma. 





Case Reports 





Case 1 

A 20-year-old woman with Down’s syndrome 
was first seen at age 3% years because of 
tearing, photophobia, redness, recurrent sties, 
and blepharoconjunctivitis. She had been treat- 
ed for nonpatent nasolacrimal ducts with mul- 
tiple probing procedures. Ocular examination 
under anesthesia at that time showed horizon- 
tal corneal diameters of R.E.: 13.5 mm and L.E.: 
13 mm. Breaks in Descemet’s membrane were 
evident in both eyes. Intraocular pressure was 
increased. The anterior chambers were deep, 
there were numerous Brushfield spots, and the 
lenses were clear. The refractive error was R.E.: 
—16.00 diopters and L.E.: —17.00 diopters. 
Goniotomies were performed in the nasal 
quadrants of each eye. Initially, therapy was 
successful, with a decrease in symptoms and 
intraocular pressure. Two months postopera- 
tively, tearing recurred in the right eye and two 
nasolacrimal duct probings and excision of a 
right upper eyelid chalazion were performed. 
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Six months postoperatively, there was an in- 
crease in intraocular pressure in both eyes. 
Goniotomies were repeated at 5 years of age. 
Subsequent examinations were significant for 
the development of neovascularization of the 
peripheral cornea and the development of kera- 
toconus in both eyes. A retinal detachment in 
the right eye was noted at 8 years of age, anda 
dense posterior subcortical cataract developed 
one year later. A scleral buckling procedure 
and aspiration of the cataract with a basal 
iridectomy were performed. Cyclocryotherapy 
of the inferior half of the ciliary body was 
performed in the left eye at age 10 years for 
a refractory intraocular pressure increase. 
Follow-up examinations over the next ten years 
showed persistently increased pressure and 
progressive ectasia of the left cornea, with an 
episode of hydrops at age 17 years. In 1985, 
epikeratophakia was attempted on the right 
eye, with subsequent removal of the lenticule 
because of graft infection. 

On examination at 20 years of age (Fig. 1), the 
cornea in the right eye was vascularized pe- 
ripherally with central corneal haze, and a deep 
anterior chamber and horizontal breaks in Des- 
cemet’s membrane were present. The pupil was 
slightly irregular, measuring 5 to 6 mm in 
diameter. The vertical and horizontal corneal 
diameters measured 15 mm and 16 mm, respec- 
tively. Intraocular pressure was 43 mm Hg. The 
retina was detached and there were several 
retinal holes in the posterior pole. In the left 
eye there was complete corneal vasculariza- 
tion, with central dense white thickening and 
scarring. The corneal diameter was 15 mm and 
intraocular pressure was 50 mm Hg. There was 
marked perilimbal injection and the anterior 
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Fig. 1 (Traboulsi and associates). Patient 1 at age 20 
years. Note bilateral ectatic and enlarged corneas. 
The right cornea is severely opacified. 





chamber was deep. The fundus could not be 
visualized. Cyclocryotherapy was performed 
on the nasal half of each eye without complica- 
tions. 


Case 2 

A 16-year-old girl, one of monozygotic twins 
with Down’s syndrome, was initially seen at 
age 4 months because of tearing, corneal haze, 
and buphthalmos, which was more prominent 
in the left eye. Ocular examination at that time 
disclosed a moderately hazy cornea in the left 
eye, with three transverse irregular linear 
markings extending across the entire cornea in 
the horizontal meridian. In the right eye there 
was minimal corneal haze. The horizontal cor- 
neal diameters were R.E.: 12.50 mm and L.E.: 
12.00 mm. Intraocular pressure as measured by 
Drager applanation tonometry was R.E.: 
11 mm Hg and L.E.: 13 mm Hg. The anterior 
chambers were moderately deep and Brush- 
field spots were present in both eyes. Ophthal- 
moscopy disclosed sharp pink optic disks with- 
out significant cupping. 

One month later, intraocular pressure was 
repeatedly measured to be 30 to 37 mm Hg in 
each eye and goniotomies were performed on 
both eyes. At surgery, a fine translucent mem- 
brane was found overlying the trabecular area 
and extending from the base of the iris up to 
Schwalbe’s line. A similar-appearing mem- 
brane was present in the right eye, with dense 
white dentate projections into the base of the 
iris from the trabecular meshwork area. 

At age 14 months intraocular pressure was 
normal, and there was no corneal haze. Reti- 
noscopy at 31⁄2 years of age showed a severe 
myopia of R.E.: —15.00 diopters and L.E.: 
—20.00 diopters and severe astigmatism (R.E.: 
5.00 diopters and L.E.: 4.00 diopters) that were 
corrected by spectacles. 

At age 5 years, the patient underwent aspira- 
tion of cataracts in both eyes. Discission of a 
secondary membrane was required in the right 
eye. Four months later, an anterior vitrectomy 
and sector iridectomy were performed on the 
left eye for pupillary block. Examination at 7 
and 8 years of age showed evidence of recur- 
rent intraocular hemorrhages resulting from 
self-inflicted injuries. The final outcome was an 
atrophied, blind left eye. 

At age 10 years, the patient was found to 
have a total retinal detachment with dialysis 
and extensive vitreous traction in the right eye. 
A scleral buckling procedure and vitrectomy 
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were performed with good initial surgical re- 
sults. The retina subsequently redetached. A 
pars plana vitrectomy, membrane stripping, 
and revision of the scleral buckle were per- 
formed but were not successful in reattaching 
the retina. No further surgery was attempted. 

The patient at present has no useful vision 
and is enrolled in a residential school for the 
blind. The twin sister did not have infantile 
glaucoma and did not have severe systemic and 
developmental affliction with Down’s syn- 
drome. 


Case 3 | 

A 13-month-old boy with Down’s syndrome 
(Fig. 2) was seen because of tearing and light 
intolerance. On examination he had central, 
steady, and maintained vision in each eye. 
Intraocular pressure measured 24 to 30 mm Hg 
in each eye on repeated occasions. Horizontal 
corneal diameters were R.E.: 13.5 mm and L.E.: 
14 mm and horizontal breaks in Descemet’s 
membrane as well as Brushfield spots were 
present bilaterally. Pupillary reactions were 
normal. Retinoscopy demonstrated errors of 
refraction of R.E.: —10.00 diopters and L.E.: 
-9.50 +2.50 x 180. On ophthalmoscopy the 
disks were pink and sharp with cup-to-disk 
ratios of R.E.: 0.5 and L.E.: 0.4; the retinal 
vessels were slightly tortuous. He underwent 
bilateral trabeculotomies ab externo with good 
postoperative intraocular pressure control at 
two years of follow-up. 


Case 4 

A 6-week-old boy with Down’s syndrome 
was examined for excessive tearing from his 
right eye. There was no photophobia. On ocu- 
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Fig. 2 (Traboulsi and associates). Patient 3 at age 2 
years. Note large corneal diameters and typical pal- 
pebral features of Down’s syndrome. Brushfield 
spots are also present. 


lar examination the corneal diameters were 
R.E.: 12.0 mm and L.E.: 12.5 mm. The left 
cornea was slightly hazy, but there were no 
breaks in Descemet’s membrane. Cycloplegic 
refraction was +2.75 diopters in each eye. The 
cup-to-disk ratio measured 0.2 in each eye. 
Intraocular pressure was R.E.: 12 mm Hg and 
L.E.: 13 mm Fig. 

The child returned at age 5 months after his 
mother noticed an enlargement of his corneas. 
Intraocular pressure was R.E.: 25 mm Hg and 
L.E.: 35 mm Hg. Cycloplegic refraction was 
R.E.: +0.75 diopters and L.E.: plano. The cup- 
to-disk ratio had increased to 0.35 in each eye. 
Goniotomy was performed on both eyes and 
intraocular pressure returned to normal. After 
surgery the cup-to-disk ratio decreased to 0.1 
in each eye and cycloplegic refraction increased 
to R.E.: +2.00 diopters and L.E.: +1.50 diop- 
ters. 

Examination at age 3 years showed central, 
steady, and maintained vision in each eye, and 
intraocular pressures of 10 mm Hg in each eye. 
Refraction, corneal diameters, and cup-to-disk 
ratios were unchanged. 


Case 5 

A 4-month-old boy with Down’s syndrome 
was examined for corneal haze in the right eye. 
Corneal diameters were R.E.: 13 mm and L.E.: 
12.5 mm. Both corneas were mildly hazy and 
horizontal breaks in Descemet’s membrane 
were present bilaterally. Intraocular pressure 
was between 30 and 40 mm Hg in each eye. The 
cup-to-disk ratio was 0.4 in each eye. Goni- 
otomies were performed on both eyes and in- 
traocular pressure returned to normal. Two 
weeks postoperatively retinoscopy became 
possible and cycloplegic refraction was R.E.: 
-9.25 and L.E.: plano. The infant objected to 
occlusion of the left eye. There was no strabis- 
mus. Glasses were prescribed with part-time 
occlusion of the left eye. Visual acuity im- 
proved in the right eye over several months. At 
age 9 months, refraction was R.E.: —11.00 
+4.00 x 100 and L.E.: —3.50 +1.50 x 180. 
Intraocular pressure was 12 mm Hg in each 
eye. The cup-to-disk ratio had decreased to 0.3 
in each eye. 

Examination at the most recent visit at age 
342 years showed clear corneas; central, steady, 
and maintained vision bilaterally; and an un- 
changed refraction. Intraocular pressure was 
12 mm Hg in each eye and the cup-to-disk ratio 
was R.E.: 0.3 and L.E.: 0.2. 
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Discussion 





Our patients manifest most of the ocular 
abnormalities of Down’s syndrome, including 
some of the less common ones such as kerato- 
conus, retinal detachment, infantile glaucoma, 
and nasolacrimal duct obstruction. In Patient 1, 
chronic blepharoconjunctivitis and impatent 
nasolacrimal ducts contributed to the delayed 
diagnosis of congenital glaucoma. Nasolacri- 
mal duct obstruction is a rare finding in trisomy 
21.° Patient 1 also developed keratoconus at age 
7 years. Keratoconus occurs in 5.5% to 15% of 
patients with Down’s syndrome®”” and is be- 
lieved to be caused by increased eye rubbing 
secondary to irritation from blepharitis or by an 
inherent defect in the biochemical structure of 
the cornea.” The acute form of keratoconus is 
rare in Down’s syndrome.® Acute hydrops 
was diagnosed in Patient 1 at age 18 years and 
increased intraocular pressure may have con- 
tributed to its development. Intraocular pres- 
sure measurements were not reported in the 
articles by Slusher, Laibson, and Mulberger,’ or 
Kenyon and Kidwell.” 

Infantile glaucoma has seldom been reported 
in association with Down’s syndrome. Fran- 
çois, Berser, and Saraux' observed one case 
among 67 patients studied, and cite a commu- 
nication from Lejeune who found four such 
cases in a series of 2,200 patients with trisomy 
21. Several investigators**’’ who have studied 
large numbers of Down’s syndrome patients 
did not report concomitant congenital glauco- 
ma. However, it is uncertain whether intra- 
ocular pressure was routinely measured in 
these patients. Bardelli, Hadjistilianou, and 
Trezzotti'' reported one case of infantile glauco- 
ma in Down’s syndrome. Another patient was 
described who had trisomy 21 and infantile 
glaucoma in a family where Rieger’s anomaly 
was present in three generations on the pa- 
tient’s paternal side.’ That infant was found to 
have increased intraocular pressure and an an- 
nular adhesion of iris stroma to the posterior 
corneal surface, consistent with Rieger’s anom- 
aly. In Patient 2 a translucent membrane with 
white fibrous strands was observed over the 
anterior chamber angle, but there were no iris 
strands to an anteriorly displaced Schwalbe’s 
line as occurs in anterior segment dysgenesis. 
The presence of corneal edema ina patient with 
Down's syndrome, even in the presence of 


keratoconus, should alert the ophthalmologist 
to the possibility of undiagnosed glaucoma and 
intraocular pressure should be measured. 

Four of our patients have severe myopia, and 
two developed retinal detachments and cata- 
racts that required multiple surgical proce- 
dures, eventually leading to loss of vision and 
phthisis bulbi. The relative roles of cataract 
surgery and severe myopia in the origin of 
retinal detachments in these cases is not clear, 
nor is the role of increased intraocular pressure 
as a possible cause of the severe myopia. In 
Patient 2 retinal detachment preceded cataract 
extraction, whereas it followed cataract surgery 
in Patient 1. The combination of infantile glau- 
coma, severe myopia, and cataract in patients 
with Down’s syndrome appears to be an impor- 
tant risk factor for poor visual outcome. Men- 
tally retarded patients constantly rub their eyes 
and self-inflicted ocular injuries with intraocu- 
lar hemorrhage can result, as was seen in Pa- 
tient 2. Protective eye gear is indicated in these 
patients before and after ocular surgery. 

Primary infantile glaucoma has been consid- 
ered by some to be a single autosomal recessive 
gene disorder. Detailed genetic studies using 
segregation and family analysis suggest a mix- 
ture of recessive, dominant, multifactorial, and 
sporadic cases." Merin and Morin,” in a study 
of 64 families, concluded that monogenic inher- 
itance of infantile glaucoma is unlikely and that 
this disease is probably polygenic or multi- 
factorial. Another study of 126 families from 
Czechoslovakia” indicated that in the non- 
gypsy population inheritance of congenital 
glaucoma is probably multifactorial, while in 
the gypsy population the disease follows an 
autosomal recessive inheritance pattern with 
complete penetrance. The occurrence of infan- 
tile glaucoma in only one of monozygotic 
twins, both with trisomy 21 (Patient 2 in the 
present study), supports the likelihood of poly- 
genic inheritance in some cases. 

Other chromosomal aberrations have also 
been reported in association with infantile 
glaucoma and add further evidence to the het- 
erogeneous origin of this condition." !*373 Jn- 
creases in intraocular pressure in these patients 
is probably the result of a developmental defect 
of the anterior chamber angle. Histologic study 
of one case of infantile glaucoma and a chromo- 
somal abnormality by Broughton, Fine, and 
Zimmerman” showed bridging strands or pil- 
lars of trabecular tissue, which were morpho- 
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logically similar to the adjacent uveal mesh- 
work, that originated in the anterior border of 
the iris root and inserted along the uveal mesh- 
work. These findings are similar to the gonio- 
scopic findings in our Patient 2. In addition to 
these strands that formed a discontinuous 
bridging network across the angle, Broughton, 
Fine, and Zimmerman? found a compacted 
trabecular meshwork closing both intertrabecu- 
lar and transtrabecular spaces. In another case, 
Reardon and coworkers” found no histological- 
ly identifiable trabecular meshwork or canal of 
Schlemm. Yanoff, Rorke, and Niederer™ postu- 
late that ocular development is not controlled 
by a single chromosome or region of a chromo- 
some, since similar anomalies have been re- 
ported with different chromosomal aberra- 
tions, as well as with normal chromosomes. 
The association of Down’s syndrome and infan- 
tile glaucoma adds further evidence to the ge- 
netic heterogeneity of the latter disease. 





References 





1. Thompson, M. W.: Genetics in Medicine, ed. 2. 
Philadelphia, W. B. Saunders Co., 1986, pp. 119-122. 

2. Lowe, R. F.: The eyes in mongolism. Br. J. 
Ophthalmol. 32:131, 1949. 

3. Skeller, E., and Oster, J.: Eye symptoms in 
mongolism. Acta. Ophthalmol. 29:149, 1951. 

4. Eissler, R., and Longenecker, L. P.: The com- 
mon eye findings in mongolism. Am. J. Ophthalmol. 
54:398, 1962. 

5. Cullen, J. F., and Butler, H. G.: Mongolism and 
keratoconus. Br. J. Ophthalmol. 47:321, 1963. 

6. Slusher, M. M., Laibson, P. R., and Mulberger, 
R. D.: Acute keratoconus in Down’s syndrome. Am. 
J. Ophthalmol. 66:1137, 1968. 

7. François, J., Berser, R., and Saraux, U.: Chro- 
mosomal Aberrations in Ophthalmology. Amster- 
dam, Van Gorcum, 1975, p. 297. 

8. Awan, K.J.: Uncommon ocular changes in 
Down’s syndrome (mongolism). J. Pediatr. Ophthal- 
mol. 14:215, 1977. 

9. Gaynon, M. W., and Schimek, R. A.: Down's 
syndrome. A ten-year group study. Ann. Ophthal- 
mol. 9:1493, 1977: 

10. Shapiro, M. B., and France, T. D.: The ocular 
features of Down’s syndrome. Am. J. Ophthalmol. 
99:659, 1985. 

11. Bardelli, A. M., Hadjistilianou, T., and Trez- 
zotti, R.: Etiology of congenital glaucoma. Genetic 
and extragenetic factors. Ophthalmic Paediatr. 
Genet. 6:25, 1985. 

12. Kenyon, K. R., and Kidwell, E. J.: Corneal 


hydrops and keratoconus associated with mongol- 
ism. Arch. Ophthalmol. 94:494, 1976. 

13. Dark, A. J., and Kirkham, T. H.: Congenital 
corneal opacities in a patient with Rieger’s anomaly 
and Down’s syndrome. Br. J. Ophthalmol. 52:631, 
1968. 

14. Demenais, F., Bonaiti, Ci, Briard, M. L., 
Feingold, J., and Frezal, J.: Congenital glaucoma. 
Genetic models. Hum. Genet. 46:305, 1979. 

15. Merin, S., and Morin, D.: Heredity of congeni- 
tal glaucoma. Br. J. Ophthalmol. 56:414, 1972. 

16. Gencik, A., Gencikova, A., and Gerinee, A.: 
Genetic heterogeneity of congenital glaucoma. Clin. 
Genet. 17:241, 1980. 

17. Dallapiccola, B., Curatolo, P., and Balestrazzi, 
P.: “De novo” trisomy 16q11—pter. Hum. Genet. 
49:1, 1979. 

18. Calderone, J. P., Chess, J., Borodic, G., and 
Albert, D. M.: Intraocular pathology of trisomy 18 
(Edward’s syndrome). Report of a case and review of 
the literature. Br. J. Ophthalmol. 67:162, 1983. 

19. Reardon, P. C., Greenstein, R. M., Howard, 
R. O., Gianacosolos, E. K., and Breg, W. R.: Unusual 
mosaicisms of de novo structural abnormalities in a 
male with 13 trisomy syndrome. Am. J. Med. Genet. 
10:113, 1981. 

20. Lichter, P. R., and Schmickel, R. D.: Posterior 
vortex vein and congenital glaucoma in a patient 
with trisomy 13 syndrome. Am. J. Ophthalmol. 
80:939, 1975. 

21. Townes, P. C., Manning, J. A., and Dehart, 
G. K.: Trisomy 18 (16-18) associated with congenital 
glaucoma and optic atrophy. J. Pediatr. 61:755, 1962. 

22. Hayward, M. D., and Bower, B. D.: Chromoso- 
mal trisomy associated with the Sturge-Weber syn- 
drome. Lancet 2:844, 1960. 

23. Broughton, W. L., Fine, B:* Se. 2G 
Zimmerman, L. E.: Congenital glaucoma associated 
with a chromosomal defect. A histologic study. 
Arch. Ophthalmol. 99:481, 1981. 

24. Laurent, C., Royer, J., and Noel, G.: Syndrome 
de Turner et glaucome congenital. Bull. Soc. Ophtal- 
mol. Fr. 61:367, 1961. 

25. Francois, J.: Glaucomes congénitaux par 
embryopathie rubeieuse ou par aberration chrom- 
osomique. Bull. Soc. Ophtalmol. Fr. 67:657, 1967. 

26. Francke, U., Holmes, L. B., and Riccardi, 
V. M.: Aniridia-Wilms tumor association. Evidence 
for specific deletion of 11p13. Cytogenet. Cell. 
Genet. 24:185, 1979. 

27. Tinning, S., Jacobsen, P., and Mikkelsen, M.: 
A (1;6) translocation associated with congenital glau- 
coma and cleft lip and palate. Hum. Hered. 25:453, 
1975. 

28. Godde-Jolly, D., Bonnentout, F., Raoul, O., 
Clergue, G., Mallet, R., and Lejeune, J.: A propos 
d'un cas de glaucome congénital associé a une anom- 
alie chromosomique. Bull. Soc. Ophtalmol. Fr. 
70:875, 1970. 


394 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1988 





29. Broughton, W. L., Rosenbaum, K. N., and 
Beauchamp, G. R.: Congenital glaucoma and other 
ocular abnormalities associated with pericentric in- 
version of chromosome 11. Arch. Ophthalmol. 
101:594, 1983. 

30. Wahrman, J., Atidia, J., Goitein, R., and 
Cohen, T.: Pericentric inversions of chromosome 9 in 
two families. Cytogenetics 11:132, 1972. 

31. Traboulsi, E. I., Dudin, G. E., To’mey, K. F., 
Bashow, A. O., and Solh, H. M. B.: The association 
of a fragile site on chromosome 10 with the Sturge- 
Weber syndrome and congenital glaucoma. Ophthal- 
mic Paediatr. Genet. 3:135, 1983. 


32. Dar, H., Friedman, Z., Jaffe, M., and Komar, 
M.: Congenital glaucoma associated with chromoso- 
mal abnormalities. A case report. J. Pediatr. Oph- 
thalmol. 10:173, 1973. 

33. Katsushima, H., Kii, T., Soma, K., Ohyanagi, 
K., and Niikawa, N.: Primary congenital glaucoma in 
a patient with trisomy 2q (q33—>qter) and monosomy 
9p (p24—>pter). Arch. Ophthalmol. 105:323, 1987. 

34. Yanoff, M., Rorke, L. B., and Niederer, B. S.: 
Ocular and cerebral abnormalities in chromosome 18 
deletion defect. Am. J. Ophthalmol. 70:391, 1970. 


OPHTHALMIC MINIATURE 
Hugh, bring the Examiner along with you.” 

It was spread open across the chair in which I used spend my evenings, 
near the fire, and the page upon which my eye fell had an unfamiliar look to 
it, column beside column of the one account, with some of the paragraphs 
set in heavier type than the others. I took my spectacle case from my breast 
pocket, and fastened my spectacles upon my head. One of the bold 
paragraphs swam into my cleared vision, like a fish darting from murky 
water to the clear glass wall of its tank. 

-= Thomas Flanagan, The Tenants of Time 
New York, E. P. Dutton, 1988, p. 121 
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Effects of Argon Laser Iridotomy on the Corneal 
Endothelium 





William C. Panek, M.D., David A. Lee, M.D., and Robert E. Christensen, M.D. 


We studied 14 eyes of 14 patients undergoing 
argon laser peripheral iridotomy for occluda- 
ble (narrow) anterior chamber angles. Preop- 
erative and postoperative pachymetry and cor- 
neal endothelial cell counts by specular 
microscopy were obtained centrally and in 
both the treated and nontreated superior quad- 
rants. No significant differences were found 
between preoperative and postoperative mea- 
surements of corneal thickness and endothelial 
cell counts in any area. 


ARGON LASER peripheral iridotomy is a com- 
mon treatment for angle-closure glaucoma. Nu- 
merous clinical studies attest to the efficacy of 
this procedure in producing a patent peripheral 
iridotomy and alleviating pupillary block.“ 
Long-term analysis of results indicates that no 
significant sight-threatening complications are 
associated with this procedure.’ Short-term 
corneal insult secondary to the argon laser, 
recognized by both clinicians and researchers, 
is often referred to as corneal burns of the 
epithelium and endothelium.” The clinical 
importance of these corneal changes is ques- 
tionable, with human and animal studies giv- 
ing variable data. We report herein the results 
of a prospective study using specular microsco- 
py to define endothelial cell counts in treated 
and untreated quadrants, before and after 
argon laser iridotomy. 
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Patients and Methods 


Fourteen patients (19 eyes) were enrolled in 
this study. All eyes had either chronic narrow- 
angle glaucoma or were fellow eyes of an eye 
with angle-closure glaucoma. Eyes with previ- 
ous corneal endothelial disease or eyes that had 
an angle-closure glaucoma attack were exclud- 
ed from the study to allow unbiased evaluation 
of the argon laser effect on clinically normal 
endothelium. A complete ocular examination 
including slit-lamp biomicroscopy, tonometry, 
gonioscopy, ophthalmoscopy, and visual field 
examination was performed on each patient. 

All procedures were performed at our institu- 
tion. Before treatment, one drop of propara- 
caine hydrochloride 0.5% was administered 
and an Abraham goniolens with methylcellu- 
lose was placed on the surface of the eye. A 
blue-green argon laser was used. An average of 
104 burns (S.D., 54.8) of 50-um spot size, rang- 
ing in power from 400 to 1,000 mW, and rang- 
ing in duration from 0.1 to 0.5 second were 
used to obtain a patent iridotomy in all eyes. 
All treatments were given to the superotem- 
poral quadrant of the peripheral iris. There 
were no complications during the laser proce- 
dure. 

Preoperative corneal pachymetry and cell 
counts were obtained centrally, in the treated 
superotemporal quadrant, and in the nontreat- 
ed superonasal quadrant. A specular micro- 
scope was used in conjunction with a video 
recording system. After careful focusing, the 
cells were recorded and counted off of video- 
tape. All pachymetry was performed with the 
same machine. The measurements were repeat- 
ed in the same locations between one and eight 
weeks postoperatively. 

Comparisons of corneal status were made 
before and after laser treatment of the treated 
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site as well as between treated and nontreated 
areas. To eliminate bias, only one randomly 
selected, treated eye from each patient was 
included in the final statistical analysis, for a 
total of 14 study eyes. Student’s paired t-test 
and the paired Wilcoxon test were used. P < .05 
was considered statistically significant. 


Results 


No significant differences were detected be- 
tween preoperative and postoperative pachy- 
metry and endothelial cell counts, at any of the 
three sites (Table). The normal range of corneal 
endothelial cells in our laboratory is 2,000 to 
4,000 cells/mm *. All of the subjects in this study 
were within the normal range. No significant 
difference was detected when comparing pre- 
operative and postoperative corneal endotheli- 
al cell counts and corneal thicknesses between 
the treated site and the nontreated sites. 

Statistical power calculations for paired f- 
tests showed that we can be 90% confident that 
our sample size of 14 eyes would produce a 
significant t-test result if the true mean differ- 
ence is at least 200 cells/mm* in cell count or at 
least 0.02 mm in corneal thickness.'! These 
differences fall within the reproducible range of 
the instruments used. 


TABLE 
PREOPERATIVE AND POSTOPERATIVE PACHYMETRY 
AND ENDOTHELIAL CELL DENSITY 


(N = 14) 
MEAN + S.D. MEAN + S.D. 
CORNEAL THICKNESS CELL DENSITY 
SITE (MM) (CELLS/MM) 
Untreated central 
site 
Preoperative 0.54 + 0.02 2,407 + 334 
Postoperative 0.54 + 0.02 2,385 + 289 
Treated superotemporal 
site 
Preoperative 0.57 + 0.03 2,429 + 300 
Postoperative 0.58 + 0.03 2,400 + 283 
Untreated superonasal 
site 
Preoperative 0.57 + 0.03 2,442 + 262 
Postoperative 0.58 + 0.03 2,392 + 259 
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Discussion 


Argon laser peripheral iridotomy can be used 
safely and effectively to treat angle-closure 
glaucoma.'” Possible complications, usually 
short term, include blurred vision, pupillary 
distortion, ocular irritation and inflammation, 
inability to produce an iridotomy, hemorrhage, 
secondary closure of the iridotomy, focal lens 
opacities, transient increase in intraocular 
pressure, and corneal burns.” 

The observed changes in the cornea have 
been well documented clinically; however, 
their long-term clinical importance is uncer- 
tain.” Eyes that have suffered an angle- 
closure glaucoma attack have been shown to 
have a significantly reduced number of corneal 
endothelial cells. This phenomenon, believed 
to be secondary to marked pressure increase 
during the attack, could place these eyes at a 
greater risk for corneal decompensation should 
the laser iridotomy cause further significant 
endothelial cell damage. 

Animal studies indicate that little damage 
occurs to the corneal endothelium after argon 
laser iridotomy. Hirst and associates” per- 
formed iridotomies on nine cynomolgus mon- 
keys and studied the effect on the endothelium 
for 31 days postoperatively using scanning 
electron microscopy. No significant changes 
occurred. 

Results of human studies have been variable. 
Robin and Pollack’ reported an 8% + 7% de- 
crease in central endothelial cell counts after 
argon laser iridotomy compared to a 0% + 5% 
decrease after Nd:YAG laser iridotomy (P < 
.01). Hong, Kitazawa, and Tanishima™ also 
demonstrated endothelial damage after argon 
laser iridotomy, manifested by an increase in 
mean central corneal endothelial cell size noted 
three months after the procedure. 

Other investigators have reported no signifi- 
cant effect from laser iridotomy on the central 
corneal endothelium. Smith and Whitted" fol- 
lowed up 28 eyes of 17 patients for one to 41 
weeks and found no change in central endothe- 
lial cell count. Using computer-assisted mor- 
phologic analysis of central corneal endothelial 
specular micrographs before and after argon 
laser iridotomy, Thoming, Van Buskirk, and 
Samples” found no significant change in cell 
area, hexagonal cells, or shape factor in 14 eyes 
of seven patients. 
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We analyzed the peripheral corneal endothe- 
lium, in the same way as Hoffer and Phillippi," 
in an attempt to document possible focal endo- 
thelial damage manifested by cell dropout or 
increase in corneal thickness. Using the preop- 
erative site as well as a central and a mirror- 
image peripheral site as controls, we found no 
significant change in the central and peripheral 
corneal endothelial cell count or corneal thick- 
ness after argon laser iridotomy, with a follow- 
up period of one to eight weeks. 

Possible reasons for not being able to detect a 
difference include placement of the specular 
microscope probe in a region adjacent to the 
area of actual damage, an inadequate number 
of treated eyes, or that argon laser iridotomy 
damage to the corneal endothelium was not 
detectable by specular microscopy. Statistical 
analysis showed that with our population size 
of 14 eyes, we had a 90% chance of detecting a 
difference of 200 cells/mm’. Thus, it appears 
that no significant acute damage from argon 
laser iridotomy can be detected by loss of cor- 
neal endothelial cells or increase in corneal 
thickness. This demonstration of short-term 
safety to the corneal endothelium should be 
noted when considering the benefits vs possi- 
ble risks of argon laser iridotomy in borderline 
cases (for example, eyes with occludable angles 
without a history of angle-closure attacks). 
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Ferrous Intraocular Foreign Bodies and Magnetic 


Resonance Imaging 





Syd Williams, M.D., Devron H. Char, M.D., William P. Dillon, M.D., Nora Lincoff, 
and Michael Moseley, Ph.D. 


We placed various sized ferrous foreign bod- 
ies in and around the eye, sclera, and orbit ina 
rabbit model before performing magnetic res- 
Onance imaging studies. All foreign bodies 
were detected on plain x-rays. Only one of the 
largest fragments (3 x 1 x 1 mm) demonstrated 
movement on exposure to the magnetic field. 


MAGNETIC RESONANCE IMAGING is the radio- 
logic imaging study of choice for many central 
nervous system diseases. It is especially useful 
in the evaluation of demyelinating diseases or 
lesions of the cerebellum or brainstem. Mag- 
netic resonance imaging does not expose pa- 
tients to ionizing radiation. However, the bio- 
logic hazards of a powerful magnetic field are 
not well delineated. An anecdotal report of 
sudden blindness secondary to a vitreous hem- 
orrhage from an occult intraocular foreign body 
increased realization of potential occupational 
risk factors.’ This case resulted in the general 
exclusion of steel workers, pipefitters, welders, 
and other patients with a history of metal work 
from undergoing magnetic resonance imaging 
studies. 

We used a rabbit model to examine the conse- 
quences of magnetic resonance imaging in the 
presence of various sized ferromagnetic foreign 
bodies of the cornea, conjunctiva, sclera, vitre- 
ous, and orbit. These data demonstrate that the 
broad exclusionary criteria are probably unwar- 
ranted. We devised a new set of guidelines for 
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patients with possible occult ocular or adnexal 
metal foreign bodies who require magnetic res- 
onance imaging studies. 


Material and Methods 


We placed ferromagnetic steel fragments in 
or around 18 eyes of nine New Zealand white 
rabbits under ketamine anesthesia. The frag- 
ments ranged in size from 0.1 x 0.1 x 0.1 mm to 
3 x 1 x 1mm (Table). The fragments all consist- 
ed of steel shavings and filings. Metal frag- 
ments were placed subconjunctivally in two 
rabbits and on the conjunctival surface in the 
upper and lower fornices of one rabbit. Intra- 
scleral objects were placed in a midscleral la- 
mellar pocket 3 to 4 mm posterior to the corneo- 
scleral limbus. The intracorneal foreign bodies 
were placed in a stromal pocket. The orbital 
foreign bodies were placed about 1 cm posteri- 
or to the equator of the globe through the 
superior and inferior fornices, respectively. In- 
travitreal foreign bodies were placed in the 
midvitreous, posterior to the lens after a sharp 
incision was made with a myringotomy blade. 
Indirect ophthalmoscopy was performed to as- 
sess intraocular position and trauma from the 
foreign body placement before exposure to the 
magnet. 

All animals were studied under general anes- 
thesia. Orthogonal plane roentgenograms were 
used to localize foreign bodies before and after 
magnetic exposure. The animals were. posi- 
tioned prone and then placed into a 2.0-T su- 
perconductive unit for 15 minutes. The rate of 
insertion into and removal from the magnet 
was approximately 12 inches per second. Four 
rabbits were also imaged with 5.0-mm coronal 
sections (repetition time, 400 msec; echo time, 
20 msec). The rabbits were examined clinically 
and with indirect ophthalmoscopy immediately 
after exposure. Two eyes with intravitreal for- 
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SIZE AND DISTRIBUTION OF FERROMAGNETIC FRAGMENTS 





EYE SIZE 
NO. LOCATION (MM) 
1 Superior fornix 0.5 x 0.5 x 0.1 
2 Superior fornix Four filings, 0.5 to 1.5 mm 


greatest diameter 


3 Inferior fornix Four filings, 0.5 to 1.5 mm 
greatest diameter 

4 Cornea 0.1 x 0.1 x 0.1 

5 Cornea 0.1 x 0.3 x 0.5 

6 Cornea 0.5 x 0.5 x 0.1 

7 Cornea 0.3 x 0.2 x 0.2 

8 Subtenon 0.5 x 0.2 x 0.1 

9 Sclera 0.7 x .05 x .05 
10 Sclera 0.5 x 0.2 x 0.1 
11 Vitreous 3.0 longest dimension 
12 Vitreous 3.0 longest dimension 
13 Vitreous 2.0 longest dimension 
14 Vitreous 3.0 longest dimension 
15 Superior orbit 1.0 longest dimension 
16 Superior orbit 1.0 longest dimension 
17 Superior orbit 0.5 longest dimension 
18 Inferior orbit 1.0 longest dimension 


secon EVIDENCE OF FOREIGN 
anani BODY MOVEMENT 
PERFORMED* CLINICAL RADIOLOGIC 
No No No 
No No No 
No No No 
No No No 
Yes No No 
No No No 
Yes No No 
No No No 
No No No 
No No No 
Yes No No 
Yes No No 
Yes No No 
Yes Yes Yes 
No No No 
No No No 
Yes No No 
Yes No No 


nn LEU UU EEE SEES 


*Eyes that did not undergo actual magnetic resonance imaging study were exposed to a 2.0-T magnetic field for 15 minutes. 


eign bodies were examined pathologically to 
detect subclinical damage. 


Results 





All foreign bodies were visible on the stan- 
dard radiographic images. Magnet-induced 
movement of a foreign body was only demon- 
strated in one eye (Fig. 1). This eye contained 
one of the largest ferrous fragments (3 x 1 x 1 
mm), which was located in the vitreous. The 
fragment had rotated, but caused no apparent 
clinical damage. One corneal foreign body was 
found in the fornix after exposure to the mag- 
net; it was uncertain whether this movement 
was spontaneous or caused by the magnetic 
field. None of the other metallic fragments had 
demonstrable movement either on the basis 
of radiographic or clinical examination (Fig. 2). 
The metallic-induced artifact was severe in all 
four magnetic resonance imaging studies 
(Fig. 3). 


Pathologic examination of the enucleated 
specimens showed only surgical tissue disrup- 
tion at the site of object placement. No distant 
intraocular damage was detected. 





Discussion 





There is great concern about potential visual 
damage from movement of an inapparent intra- 
ocular ferromagnetic foreign body during mag- 
netic resonance imaging scans. Lagouros and 
coworkers? demonstrated that intraocular ferro- 
magnetic substances can move and cause dam- 
age; however, the size of the intraocular objects 
in their study was not given. In our study, 
using a variety of sizes and shapes of magnetic 
foreign bodies in and around the eye, only one 
large intravitreal fragment (3 x 1 x 1 mm) 
produced significant movement when the ani- 
mal was exposed to a magnetic field similar in 
strength to many clinical imaging units. It is 
inconceivable that a mass of this size in the eye 
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Fig. 1 (Williams and associates). Plain roentgenograms of rabbit with midvitreous 3 x 1 X 1-mm magnetic 
fragment. Left, Before magnetic field exposure. Right, After exposure to 2.0-T magnetic field. Note apparent 


movement. 


would be either inapparent to the patient or the 
physician. We found that even tiny fragments 
could be imaged on routine plain x-ray, and 
these smaller metallic pieces neither moved nor 
caused significant damage as a result of mag- 
netic resonance imaging exposure. 


= 


ati 


A relatively large amount of force is neces- 
sary to move an object through sclera or cor- 
nea, and even through semisolid vitreous gel. 
The force exerted on the object is dependent on 
its mass, composition, shape, and the strength 
of the magnetic field. Movement of large metal- 


fi 


Fig. 2 (Williams and associates). Plain roentgenograms of rabbit with bilateral intravitreal metal foreign bodies 
3 mm in length. Left, Before magnetic field exposure. Right, After exposure to magnetic resonance imaging. 
Note no change in foreign body position. 
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Fig. 3 (Williams and associates). Magnetic reso- 
nance imaging of rabbit shown in Figure 2, with 
magnetic foreign body artifact (arrows) seen in both 
eyes. 


lic foreign objects can occur during rapid mo- 
tion within the magnetic field, as occurs whena 
patient is moved in and out of the magnet. This 
produces rapid torque forces that can result in 
rotation of ferromagnetic objects. The previ- 


ously described patient who sustained an ocu- 
lar injury developed visual symptoms when 
being removed from the magnet.’ Although 
movement of metal fragments has been demon- 
strated by Lagouros and associates? in their in 
vitro model, our in vivo model has shown that 
many small metal fragments are unaffected by 
standard magnetic resonance imaging. Our re- 
sults demonstrate that the current exclusionary 
criteria of metal workers are probably too re- 
strictive. If a metal worker has no ocular symp- 
toms and anterior-posterior and lateral radio- 
graphs of the orbits do not demonstrate an 
occult foreign body, magnetic resonance imag- 
ing studies can be safely performed without 
intraocular or orbital damage. If ocular symp- 
toms exist, a thorough ophthalmic examination 
is warranted before magnetic resonance imag- 
ing exposure. 
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OPHTHALMIC MINIATURE 
Her eyes, ‘melted sugar eyes’ one of the plausible men called them, were a 
disconcerting pale brown with a dark rim and blue and brown stripes 
leading in to the pupil, thus resembling some kind of sweetmeat. 
Iris Murdoch, The Book and the Brotherhood 
New York, Viking Penguin Inc., 1988, p. 33 





Irregular Pupil Cycling as a Characteristic Abnormality in 
Patients With Demyelinative Optic Neuropathy 





John G. Milton, M.D., André Longtin, M.Sc., Trevor H. Kirkham, M.D., 
and Gordon S. Francis, M.D. 


We used an infrared videopupillometer com- 
bined with an electronic circuit that regulated 
the retinal light level as a function of pupil 
area to assess the regularity of pupil cycling in 
normal subjects and in patients with known 
abnormalities in the pupil light reflex path- 
ways. The light stimulus was turned on when- 
ever pupil area exceeded a preset value. Two 
types of abnormalities were observed for pa- 
tients with demyelinative optic neuropathy: a 
failure of the pupil to cycle despite a preserved 
pupillary response to a single light pulse; and, 
for those patients in whom cycling was possi- 
ble, a characteristic intermittent irregularity 
in the amplitude of pupil cycling. These ab- 
normalities were not seen in normal subjects 
or in patients with ischemic optic neuropathy, 
surgical lesions involving the optic chiasm, 
Adie’s syndrome, or Horner’s syndrome. 


OscILLATIONS in the diameter of the pupil 
can be induced by focusing a small beam of 
light at the pupillary margin.'? The average 
period of these oscillations has been referred to 
as the pupil cycle time. Measurement of the 
pupil cycle time has been used as a clinical 
method to detect dysfunction in the pupil light 
reflex pathways. Although the oscillations in 
pupil diameter are usually regular, in some 
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patients it can be quite irregular."* It is uncer- 
tain whether these irregularities are a result of 
technical difficulties in maintaining the light 
beam correctly focused at the pupillary margin 
or reflect intrinsic abnormalities in the pupil 
light reflex pathways. Consequently, little at- 
tention has been given to the possibility that 
irregularities in pupil cycling may be of diag- 
nostic significance. 

We developed an automated method for ob- 
taining pupil cycling? by combining an infrared 
videopupillometer” with an electronic circuit 
that regulates the retinal light level as a func- 
tion of pupil area; the light is turned on when- 
ever pupil area exceeds a preset area threshold. 
This approach makes it easy for the patient to 
cooperate; is insensitive to small eye move- 
ments and the shading effects on the retina of 
the iris, since the light beam is focused down 
the center of the pupil under open loop condi- 
tions of the pupil light reflex; is not affected by 
segmental abnormalities in the movement of 
the iris, as occur in Adie’s syndrome"; and the 
changes in pupil area can be recorded quantita- 
tively as a function of time. 

We used this method to examine the regulari- 
ty of pupil cycling in patients with a variety of 
abnormalities in the pupil light reflex path- 
ways. 





Subjects and Methods 





We examined 21 healthy volunteers, aged 11 
to 60 years, who were free of both ocular 
disease and disorders known to affect auto- 
nomic function. We also examined 17 patients 
with abnormalities in the pupil light reflex 
pathways. Of these 17 patients, 13 had an 
afferent pupillary defect including ten with 
clinically definite multiple sclerosis according 
to the criteria of Poser and associates,” two 
with ischemic optic neuropathy, and one with 


402 O©AMERICAN JOURNAL OF OPHTHALMOLOGY 105:402-407, APRIL, 1988 


Vol. 105, No. 4 


Pupil Cycling in Optic Neuropathy 403 


LLL... _— 


a surgical lesion of the optic chiasm after re- 
section of an intracranial tumor. The remain- 
ing four patients had disorders affecting the 
autonomic nerve supply of the pupil: three 
patients had Adie’s syndrome and one patient 
had unilateral Horner’s syndrome after surgi- 
cal ablation of the ipsilateral superior cervical 
ganglion. 

All measurements were performed in sub- 
jects who had been dark adapted for at least 15 
minutes in a room lit only by a dim red light. 
During pupillary measurements, the subjects 
were instructed to refrain from blinking as 
much as possible and to fix their gaze on a 
target (a dim green asterisk) that appeared ona 
viewing screen inside the pupillometer. 

Measurements of pupil area were made with 
an infrared videopupillometer."” The video- 
cameras were a charge coupled device and their 
output was analyzed by a frame grabber that 
counted the number of pixels above a slice level 
(gray level) adjusted by the experimenter to 
discriminate between pupil and iris. The out- 
put of the frame grabber was an analogue 
voltage, which was proportional to the pupil 
area (sampling rate, 60 Hz). Light-emitting di- 
odes provided the light source (peak wave- 
length, 605 nm). 

Pupil cycling measurements were performed 
as follows.’ The stimulating light beam of the 
pupillometer (diameter, 1.2 mm) was focused 
on the center of the pupil (diameter, 6 to 8 mm) 
under open loop, that is, maxwellian view, 
conditions. Under these conditions the iris 
does not alter the beam of light falling on the 
retina; however, we used the measured pupil 
area to control the timing and duration of the 
light pulses falling on the retina.*’ This was 
accomplished by comparing the analogue out- 
put of the pupillometer to an adjustable area 
threshold by using operational amplifier cir- 
cuitry."* The output logic level goes high when 
the pupil area is greater than the area threshold 
and goes low otherwise. The high level drives 
the light on and illuminates the retina in open 
loop. In all experiments the pupil being stimu- 
lated was also the one being measured. Pupil 
area and the output of the photodiode were 
recorded as a function of time on separate 
channels of a chart recorder. 

All measurements were performed separate- 
ly on both eyes of each subject and pupil 
cycling was studied for at least four values of 
the area threshold setting to cover a pupil 
cycling period range of 1.5 to 5 seconds. For 
each threshold setting, a minimum of ten pupil 


cycles were obtained corresponding to 50 sec- 
onds’ observation for the longest period mea- 
sured. The latency time for the pupil light 
reflex was determined as the time between the 
onset of the light pulse and the onset of the 
pupillary constriction using a computer pro- 
gram incorporated in the videopupillometer. A 
minimum of three measurements were made 
for each eye. 


Results 


When the area threshold was set at a value 
larger than the initial pupil area, no regular 
oscillations in pupil area were seen (Fig. 1, 
top). However, when the area threshold was 
set at a value lower than the initial pupil area, 
repetitive constrictions and dilations in pupil 
area were observed (Fig. 1, middle and bot- 
tom). The light was turned on approximately 
100 msec after the pupil area exceeded the area 
threshold. This delay represents the electronic 
delay in our apparatus. The onset of constric- 
tion occurred 296 + 24 msec after the light was 
turned on (mean + 1 S.D. for 21 subjects). This 
delay is the pupil latency time. Once pupil area 
constricted to a value less than the area thresh- 
old, the light was turned off after the machine 
delay. The pupil continued to constrict for the 
duration of the neural delay, after which it 
began to dilate. 

The period and amplitude of the oscillations 
in pupil area depend on the value of the area 
threshold relative to the initial pupil area (Fig. 
1, middle and bottom). This distinguishes our 
method from the pupil cycle time measure- 
ment.'® The changes in the period and ampli- 
tude of pupil cycling as a function of the area 
threshold can be used to determine the rates of 
constriction and dilation of the pupil (unpub- 
lished data). In the present study we focused 
on the regularity of the amplitude of the pupil 
cycling. 

In normal subjects, and patients with ische- 
mic and surgical optic neuropathy and with 
autonomic nerve dysfunction, regular pupil 
cycling was obtained (Table and Fig. 2). In each 
case, the area threshold was adjusted to give 
similar values of the period of pupil cycling. 
There were small cycle-to-cycle variations in 
the amplitudes and intervals between succes- 
sive constrictions, which were typically larger 
for patients with Adie’s syndrome. Converse- 
ly, regular pupil cycling was not observed in 
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Fig. 1 (Milton and associates). Pupil cycling in a 
normal subject for three different values of the area 
threshold (dotted line). The sequence of light pulses 
is shown above the changes in pupil area (solid line). 
The pupil area before cycling was the same in all 
cases (approximately 34 mm’). The initial transient 
changes in pupil area that occur immediately after 
adjustment of the area threshold are not shown 
(middle and bottom). They persist for the equivalent 
of two to three cycles. 


patients with demyelinative optic neuropathy. 
There were two distinct types of abnormalities 
seen only when the light was presented to the 
affected eye. Of 20 eyes (ten patients) with 
multiple sclerosis, 16 had evidence of optic 
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neuritis (Fig. 2). In nine of the 16 affected eyes, 
pupil cycling was punctuated by short seg- 
ments of irregular amplitude (Patient 17, Fig. 
2). These irregular segments lasted for at least 
the equivalent of two cycles and were charac- 
terized by their abrupt onset and offset and a 
marked decrease in amplitude. 

We were unable to obtain pupil cycling in the 
remaining affected eyes. In some cases, for 
example, Patient 12, this was clearly because of 
the much reduced response of the pupil to 
light. In other patients, however, we were un- 
able to maintain pupil cycling even though 
there was a good constriction to a single light 
pulse. The pupil would undergo one to two 
constrictions and then no further response 
would be seen (Patient 10, Fig. 2). A similar 
phenomenon occurred in some normal subjects 
when the area threshold was set too close to the 
minimum pupil area obtained in response to 
the light stimulus. In these cases regular cy- 
cling was restored by increasing the area 
threshold. However, this maneuver did not 
restore pupil cycling in patients with demye- 
linative optic neuropathy. 

The latency of the pupil light reflex was 
prolonged for patients with demyelinative 
optic neuropathy (341 + 9 msec for eight pa- 
tients) compared to normal subjects (296 + 24 
msec for 17 subjects) (Student’s t-test, P < .05). 


Discussion 


Our observations indicate that the time 
course for pupil cycling in patients with demye- 
linative optic neuropathy differs from that seen 
in normal subjects, patients with ischemic optic 
neuropathy, and patients with autonomic 
nerve dysfunction. There are two types of ab- 
normalities that were observed only when light 
was presented to the affected eye: failure of the 
pupil to cycle despite a pupillary response to a 
single light pulse; and, for those patients in 
whom cycling was possible, a characteristic 
irregularity in the amplitude of the cycling. 

Increased difficulties in obtaining sustained 
pupil cycling in patients with multiple sclerosis 
have been reported previously by several in- 
vestigators using the pupil cycle time measure- 
ment.*’ However, it must be noted that with 
the use of the slit lamp to obtain pupil cycling, 
up to 7% of normal pupils do not cycle. We 
experienced no difficulty in obtaining pupil 
cycling in normal subjects. In particular, we 
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TABLE 


PUPIL RESPONSES IN PATIENTS WITH LESIONS IN THE PUPIL LIGHT REFLEX PATHWAYS 





SINGLE LIGHT PULSE* 


(mm?) PUPIL CYCLING’ 
PATIENT NO., 
AGE (YRS), SEX RIGHT LEFT RIGHT LEFT CLINICAL HISTORY 
Normal subjects 12 13 Regular Regular — 
Range (6-20) (6-20) 
Ischemic optic 
neuropathy 
1, 34, M 10 15 Regular Regular Right afferent pupillary defect, fat embolism, 
right inferior altitudinal defect 
2, 55, M 7 12 Regular Regular Right afferent pupillary defect, temporal 
arteritis, right inferior arcuate defect 
Optic chiasm lesion 
3, 42, F 7 10 Regular Regular Right afferent pupillary defect, partial 
resection of suprasellar meningioma, 
right temporal hemianopia 
Horner's syndrome 
4,14, F 10 16 Regular Regular Right Horner's syndrome after surgical procedure 
in neck 
Adie’s syndrome 
5, 38, F 1 8 Absent Regular Right Adie’s pupil 
6, 29, F 2 12 Regular Regular Right Adie’s pupil 
7, 36, F 6 10 Regular Regular Bilateral Adie’s pupil, right worse than left 
Demyelinative optic 
neuropathy? 
8,31,M 10 10 Regular Irregular Left afferent pupillary defect 
9, 29, F 7 9 Irregular Irregular Right afferent pupillary defect, bilateral 
visual blurring 
10, 33, F 4 7 Absent Absent Left afferent pupillary defect, bilateral 
visual blurring 
11,64, M 4 3 Irregular Irregular Left afferent pupillary defect, right visual 
blurring 
12: 35, F 1 6 Absent — Right afferent pupillary defect 
13, 19, F 3 5 Absent Absent Right afferent pupillary defect, visual 
evoked response showing bilateral slowing 
14, 29, F 13 12 Regular Irregular Left afferent pupillary defect 
15, 33, F 9 11 Irregular Irregular Left afferent pupillary defect, bilateral 
visual loss 
16, 41, M 3 7 Absent Regular Right afferent pupillary defect 
iM, 29; F 9 9 Irregular — Right afferent pupillary defect, visual 


evoked response showing bilateral slowing 


*Change in pupil area in response to a single 0.5-second light pulse. The intensity of the light pulse was the same for all subjects. 

"Regular, pupil cycling as seen for normal eyes (see Fig. 1); irregular, irregular pupil cycling (see Patient 17, Fig. 2); absent, unable to 
cycle (see Patient 10, Fig. 2). 

‘The clinical history gives the side of the afferent pupillary defect that was first detected clinically (range, one month to 15 years before our 
examination). In some patients the afferent pupillary defect was no longer detectable and in others it had switched sides, thereby indicating 
the presence of a new lesion. 


easily elicited normal pupil cycling in two nor- 
mal subjects in whom cycling could not be 
initiated by use of a slit lamp. Two previous 
studies have noted intermittent irregularities in 


pupil cycling of patients with multiple sclero- 
sis’*; however, the possibility that this may be 
specific for demyelinative lesions of the optic 
nerve was not recognized. 
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The mechanism for the irregularities in pupil 
cycling in patients with demyelinative optic 
neuropathy is uncertain. It is unlikely that 
these irregularities represent pupillary fatigue, 
habituation, or escape,” since the progressive 
diminution of the amplitude of the pupil light 
reflex associated with these phenomena is not 
present. Additionally, pupillary fatigue typi- 
cally occurs after 60 seconds,””:'® whereas the 
irregularity in pupil cycling observed in pa- 
tients with demyelinative optic neuropathy oc- 
curred within 20 seconds. 

It is more likely that these irregularities are 
related to the prolonged latency of the pupil 
reflex and time-dependent afferent pupillary 
defects. During pupil cycling, the optic nerve 
transmits a repetitive train of synchronous af- 
ferent impulses as the light pulse intermittently 
reaches the retina. Partially demyelinated 
nerve fibers have difficulties in transmitting 
trains of impulses and undergo intermittent 
conduction block,'*'® which is believed to be 
related to the prolongation of the refractory 
period for transmission.” Partial demyelination 


Fig. 2 (Milton and associates). Comparison of 
pupil cycling in a normal subject to that in 
patients with ischemic optic neuropathy, de- 
myelinative optic neuropathy, Adie’s syndrome, 
Horner’s syndrome, and a patient with a surgi- 
cal lesion of the optic chiasm. The numbers at 
the right-hand side of the figure identify the 
patient. The irregularity observed in pupil cy- 
cling for the patient with demyelinative optic 
neuropathy is indicated by the arrow. 


of even a small proportion of the optic nerve 
fibers may be sufficient to desynchronize the 
train of afferent nerve impulses” to the point 
that pupil cycling is interrupted. Conversely, 
in a partially infarcted optic nerve only the 
intact nerve fibers can conduct impulses. Since 
the intact fibers appear to be normally mye- 
linated*®*! in a partially infarcted nerve, this 
desynchronization should not occur and cy- 
cling should be regular. Thus, our observation 
that irregularities in pupil cycling are seen in 
optic nerves with demyelinated lesions but not 
in those with ischemic lesions is consistent 
with known differences in nerve conduction of 
repetitive impulses between myelinated and 
unmyelinated nerve fibers. 

Quantitation of pupillary changes has typi- 
cally been disappointing as a method for en- 
hancing clinical acumen. For example, the dem- 
onstration of an afferent pupillary defect at the 
bedside is well known to be a more sensitive 
indicator of optic nerve dysfunction than previ- 
ously reported pupillographic methods.” This 
preliminary study suggests that precise mea- 
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surements of pupil cycling under well-defined 
conditions may be useful for identifying the 
origin of an optic neuropathy: irregular cycling 
favors demyelination, whereas regular cycling 
favors ischemic or surgical lesions. This task is 
not easily accomplished by other methods.” 
Our method also appears to be useful for de- 
tecting whether there is bilateral optic nerve 
dysfunction in a patient with a relative afferent 
pupillary defect. Clearly, more studies involv- 
ing larger numbers of patients in different stag- 
es of evolution of their disease and with com- 
parison to other diagnostic techniques of optic 
nerve dysfunction, for example, visual evoked 
potentials, will be necessary before it will be 
known whether this method also has a role in 
detecting the presence of subclinical dysfunc- 
tion in an optic nerve. 
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Effects of Yellow Filter Glasses on the Results of Photopic 
and Scotopic Photometry 





Eero A. Aarnisalo, M.D. 


I measured the luminosity of a white surface 
with seven different yellow filter glasses and a 
photometer with two different sensitivities, 
which resembled the photopic and scotopic 
sensitivity of a Commision Internationale 
d’Eclairage standard observer. When mea- 
sured with filters GG 400, GG 420, GG 435, 
and GG 455, there was a small and almost 
equal reduction in the relative photopic and 
scotopic luminosities. Measured with filters 
GG 475, GG 495, and OG 515, there was a more 
marked reduction in the scotopic luminosities 
than in the photopic luminosities. 


POLYMETHYLMETHACRYLATE is almost exclu- 
sively used in the production of the optic part 
of intraocular lenses. It is highly transparent for 
visible radiation, having a transmittance of 0.95 
(95%) within the range of 340 to 1,100 nm.! To 
reduce the risk of retinal damage caused by 
ultraviolet and short wavelength blue radia- 
tion,” manufacturers have changed the trans- 
mittance of some intraocular lenses by adding 
certain chromophores to the polymethylmeth- 
acrylate. These chromophores effectively ab- 
sorb ultraviolet radiation of 300 to 400 nm. 
Because some of the intraocular lenses made of 
this mixture also absorb part of the blue end of 
visible radiation, they have a slightly yellow 
tint. These intraocular lenses act like selective 
cutoff type, long-pass filters. According to 
Mainster,’ effective protection against hazards 
caused by ultraviolet and short wavelength 
blue radiation presumes that virtually all radia- 
tion of wavelengths shorter than 430 nm will be 
absorbed by an intraocular lens. The use of an 
intraocular lens that eliminates radiation up to 
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450 nm,*” 500 nm,° or even 520 nm’ has also 
been suggested. 

In photopic conditions, at luminosity levels 
higher than 10 cd/m’, cone vision is dominant 
in the human eye. According to the measure- 
ments made by the Commision Internationale 
d’Eclairage “standard observer,” the radiation 
of wavelength 555 nm has the highest relative 
photopic luminous efficiency. If a value of 1.0 is 
given to the relative photopic luminous effi- 
ciency of this wavelength, the value of the 
relative luminous efficiency will be 0.0005 for 
wavelengths of 400 and 730 nm. 

In scotopic conditions, at luminosity levels 
lower than 10~* cd/m’, vision is mediated by the 
rods only. The highest relative scotopic lumi- 
nous efficiency is produced by radiation of 
wavelength 510 nm. Corresponding to the 
value of 1.0 of relative scotopic luminous effi- 
ciency for the wavelength of 510 nm, the value 
0.0005 is given to the wavelengths of 380 and 
650 nm. With the reduction of luminosity from 
the photopic to the scotopic level, the point of 
the spectrum with maximum luminous efficien- 
cy at 555 nm is shifted approximately 45 nm 
toward the shorter wavelengths to 510 mn (the 
Purkinje shift), the blue end of visible spectrum 
migrates from 400 to 380 nm, and the red end of 
the spectrum moves from 730 to 650 nm. 

A yellow long-pass filter glass blocking the 
radiation of the wavelengths shorter than 480 
or 510 nm has little effect on photopic luminosi- 
ty.” This is because the radiation of shorter 
wavelengths has a low photopic luminous effi- 
ciency. Theoretically, in scotopic conditions 
the same filters are blocking a proportionally 
larger part of the visible spectrum as compared 
with photopic conditions. 

The purpose of the present study was to 
measure the effects of yellow filter glasses on 
photometric results obtained by measuring the 
luminosity of a white surface by using a pho- 
tometer with two different sensitivities, which 
resembled the photopic and scotopic sensitivi- 
ty of a Commision Internationale d’Eclairage 
standard observer. 
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Material and Methods 





The luminance of a white barium-sulfur sur- 
face was measured with a photometer. This 
photometer has two different filter systems that 
modify the spectral sensitivity of the instru- 
ment to resemble that of a Commision Interna- 
tionale d’Eclairage standard observer in pho- 
topic and scotopic conditions. The spectral 
sensitivity of the photometer was calibrated by 
the manufacturer at 10-nm intervals within the 
range of 380 to 750 nm. Calibration showed that 
there was a less than 4% difference at any 
location through the spectrum measured be- 
tween the calibrated sensitivity as compared 
with the respective photopic and scotopic Com- 
mision Internationale d’Eclairage data. The cal- 
ibrated relative photopic and scotopic spectral 
sensitivity of the photometer as a function of 
the wavelength is shown in Figure 1. The tops 
of the sensitivity curves have been artificially 
placed at the same height. 

Seven different Schott filter glasses, 3 mm 
thick, were calibrated by measuring transmis- 
sion with a spectrophotometer at 5-nm inter- 
vals within the range of 312 to 620 nm. The 
following filters were used: GG 400, GG 420, 
GG 435, GG 455, GG 475, GG 495, and OG 515. 
These Schott filters are named by the manufac- 
turer according to the location in the spectrum 
of 50% transmission (the cutoff point of the 
filter). Calibration of these filters showed 50% 
transmission at the following wavelengths: 
404, 420, 426, 438, 480, 497, and 510 nm, respec- 
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tively. For the normal eye filter, GG 400 ap- 
pears colorless, while filter GG 420 shows a 
slight yellow tint. The remaining five filters 
show a step-wise increase in yellow hue. 

The photometer was directed at normal inci- 
dence to the white surface illuminated with a 
light source having a color temperature of 6,770 
K. Each separate yellow filter glass was placed 
in front of the photometer and the photopic 
luminosity of the surface within a 3-degree area 
was recorded. After changing the filter system 
inside the photometer, the scotopic luminosity 
was measured in the same way. The photome- 
ter gave the readings in photopic and in scotop- 
ic units (cd/m°). 





Results 





The photopic luminosity of the white surface 
was 9.5 cd/m? when measured with filter GG 
400 (Table). When measured with filters GG 
435, GG 455, GG 475, and GG 495 the photopic 
luminosity decreased from 9.0 to 8.0 cd/m?. 
Measured with filter OG 515, the photopic 
luminosity was 7.4 cd/m’. The relative values of 
the photopic luminosity gradually decreased 
when measured with the series of filters from 
100% to 77.9%. 

The scotopic luminosity of the white surface 
was 24.0 cd/m? when measured with filter GG 
400 (Table). Measured with filters GG 420, GG 
435, and GG 455, the scotopic luminosity de- 
creased from 22.9 to 21.6 cd/m? (from 95.4% to 
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Fig. 1 (Aarnisalo). Transmittance (left ordinate, logarithmic scale) of seven yellow filter glasses as a function of 
wavelength. Photopic (open circles) and scotopic (closed circles) relative spectral sensitivities (right ordinate, 
logarithmic scale) of the photometer as a function of the wavelength are also shown. The tops of the sensitivity 
curves have been artificially placed at the same height. 
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‘TABLE i 
CHARACTERISTICS OF FILTERS 
AND RESULTS OF PHOTOMETRY 


al 


PHOTOPIC SCOTOPIC 

CUTOFF LUMINOSITY LUMINOSITY 
POINT — m 

FILTER (NM) cD/MÊ % CD/M? % 

GG 400 404 9.5 100 24.0 100 
GG 420 420 9.0 94.7 22.9 95.4 
GG 435 426 8.8 92.6 22.0 91.7 
GG 455 438 8.8 92.6 21.6 90.0 
GG 475 480 8.3 87.4 15.7 65.4 
GG 495 497 8.0 84.2 11.4 47.5 
OG 515 510 7.4 77.9 8.6 35.8 


al 


90.0%). Filters GG 475 and GG 495 gave the 
results of 15.7 cd/m? (65.4%) and 11.4 cd/m’ 
(47.5%), respectively. Values obtained with fil- 
ter OG 515 were 8.6 cd/m’ and 35.8%. 

The relative photopic and scotopic luminosi- 
ties of the white surface measured with sepa- 
rate filter glasses plotted against the wave- 
length of the filters are shown in Figure 2. 
Measured with filters GG475, GG495, and OG 
515, the scotopic luminosities are lower than 
the photopic luminosities. 
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Discussion 





The comparison of photopic and scotopic 
luminosities is difficult because the same inten- 
sity of radiant energy has different luminous 
efficiency under photopic and scotopic condi- 
tions. A luminance of black body radiator 1 W 
(at 555 nm) corresponds to 680 lumen in pho- 
topic units, and 1 W (at 510 nm) corresponds to 
1,745 lumen in scotopic units.” The ratio of 
these values expressed in different units 
(680:1,745) is 0.390. Results of the present 
study show that the luminosities of the white 
surface were 9.5 cd/m? (photopic units) and 
24.0 cd/m? (scotopic units) when measured 
with filter GG 400 (a colorless filter). Both 
luminosities were produced by the same inten- 
sity of radiant energy emitted from the light 
source. The ratio of these values expressed in 
two different units (9.5:24.0) is 0.396, indicat- 
ing that the photometer is well calibrated. A 
comparison of relative values of photopic and 
scotopic luminosities (in percent) does not 
show the same difficulty, which can be seen in 
the comparison of absolute values (cd/m?’). 

The results of the present study show that 
the relative scotopic luminosity of the white 
surface when measured with filters GG 475, GG 
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Fig. 2 (Aarnisalo). Relative photopic (open circles) and scotopic (closed circles) luminosities (in percent) of the 
white surface measured with seven separate yellow filter glasses plotted against the wavelength of the filters. 
The cutoff points are indicated by arrows. Measurements were performed with a photometer having two 


different sensitivities. 
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495, and OG 515 is much lower than the relative 
photopic luminosity measured with the same 
filters (Fig. 2). It is also evident that when 
measured with filters GG 400, GG 420, GG 435, 
and GG 455, the relative values of respective 
scotopic and photopic luminosities are almost 
equal. 

Measurements in the present study were per- 
formed with a photometer with two different 
sensitivities. The sensitivity of a photometer 
cannot be related directly to the sensitivity of a 
human eye in photopic and in scotopic condi- 
tions. The spectral sensitivity of a photometer 
of high quality should closely correspond to the 
Commision Internationale d’Eclairage photopic 
or scotopic luminosity data. In any case, the 
Commision Internationale d’Eclairage data are 
considered to be approximate and do not ac- 
count for the differences between various test- 
ing methods. The relative contributions of the 
“luminance system” and the “opponent color 
system” to the photopic spectral sensitivity of 
normal human observers should be empha- 
sized. The variation of the results greatly de- 
pends on the testing conditions (area, dura- 
tion, and illumination).!! The shape of the top 
of a photopic luminosity curve shows three 
peaks (when tested in conditions favoring color 
vision). Thus, a photometer with sensitivi- 
ties resembling the photopic and scotopic 
Commision Internationale d’Eclairage data rep- 
resents only a rough imitation of a human eye. 
Despite this inaccuracy, such a photometer can 
be used to demonstrate the Purkinje shift and 
to show the effects of yellow filters at two 
different illumination levels. 

Absorption properties of some commercially 
available intraocular lenses closely resemble 
those of filters GG 400, GG 420, and GG 435.3 
Intraocular lenses resembling filters GG 455, 
GG 475, GG 495, and even OG 515 have also 
been recommended.’ Cautious adaptation of 
the results of the present study to the physiolo- 
gy of human vision would suggest that an 
intraocular lens eliminating radiation of wave- 
lengths shorter than 438 nm (like filter GG 455) 
has a small effect on photopic and scotopic 
luminosities. The use of an intraocular lens 
eliminating radiation up to 480 nm, 497 nm, or 
510 nm (like filters GG 475, GG 495, and OG 
515) would cause a proportionally larger de- 
crease in relative scotopic luminosity as com- 
pared with the decrease in relative photopic 
luminosity. This difference is most clearly dem- 
onstrated with the use of filters GG 495 and OG 
515. An intraocular lens similar to filters GG 
495 and OG 515 would cause a decrease of 


92.5% (GG 495) and 64.2% (OG 515) in the 
relative scotopic luminosity, while the respec- 
tive decrease in photopic luminosity would be 
only 15.8% (GG 495) and 22.1% (OG 515). Such 
a decrease in scotopic luminosity may disturb 
visual functions in scotopic conditions. The 
use of filter GG 495 or OG 515 will cause a 
tritan-type color vision defect,*” which clear- 
ly exceeds the normal, physiologic, mild 
tritanopization of color vision occurring at over 
60 years of age. 
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The Blood-Aqueous and Blood-Brain Barriers to Permeability 


Gary D. Novack and Irving H. Leopold 


The unique characteristics of the blood- aqueous humor. Protein is present in large 
aqueous barrier and the blood-brain barrier are concentrations in the plasma, some 6,000 to 
well known. In general, these barriers prevent 7,000 mg/100 ml. This is for the most part 
the transportation of certain molecules from excluded from entry into the aqueous humor by 
the plasma into the eye and brain. Aqueous the barrier. However, the presence of a low 
humor is formed by an active secretion as well level of protein in the aqueous humor of nor- 
as an ultrafiltration, similar to the formation of mal eyes (30 to 70 mg/100 ml) demonstrates that 
cerebrospinal fluid. The composition of the the barrier function is not absolute. The ratio of 
aqueous humor is much different than whole albumin to globulin in the aqueous humor is 
blood, plasma, or even a simple ultrafiltrate of larger than that in the plasma because of the 
plasma.'” To describe this phenomenon of ap- relatively greater barrier penetration of the 
parent active inward transport of certain lower molecular weight albumin than the high- 
substances (ascorbate and sodium) and appar- er molecular weight globulins.'’ The function 
ent passive or active exclusion of other of the barrier does not appear to be related to 
substances (proteins and sucrose), the concept age." 
of the blood-aqueous barrier was developed.’ Disturbance of the barrier produces well- 

Classic physiologic studies demonstrated known effects. Removal of more than 20% of 
that the permeability restriction of the blood- the aqueous humor by paracentesis greatly in- 
aqueous barrier, similar to the blood-brain bar- creases the protein concentration in the newly 
rier, is to exclude large molecules from the formed aqueous humotr.® In this situation, the 
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protein concentration can increase from ap- 
proximately 30 mg/100 ml to 200 to 300 mg/ 
100 ml, and take up to one day to return to 
normal concentrations.’ Edematous ciliary 
processes, as observed microscopically by 
Greef,’ most likely form this excess protein. 
The mechanism for breakdown of the blood- 
aqueous barrier is probably related to prosta- 
glandin synthesis from the arachidonic acid 
cascade,*" and the presence of other autacoids 
such as histamine and substance P. 

A barrier disrupted by trauma produces more 
than a local, unilateral ocular effect. Jesner!? 
found that when one cornea of a rabbit was 
irritated, the concentration of protein increased 
in the aqueous humor in both eyes. Using 
nitrogen mustard as the irritant, Davson and 
colleagues® found increased aqueous protein 
concentration and intraocular pressure in the 
eye contralateral to treatment. In pharmacolog- 
ic studies of new antiglaucoma agents, contra- 
lateral decreases in intraocular pressure are 
often interpreted as evidence of systemic ab- 
sorption. ™®!® In view of the contralateral effects 
that follow unilateral trauma, however, the 
involvement of some kind of central reflex 
mechanism should be considered. Given the 
profound contralateral effects from unilateral 
ocular trauma, the contralateral effects of phar- 
macologic ocular hypotensive agents may also 
involve some type of central neural reflex or 
humoral mechanism. !"8 

Barrier breakdown may be measured nonin- 
vasively by following the distribution of fluo- 
rescein into the aqueous humor chamber after 
systemic administration, as initially described 
by Ehrlich.” Using either orally or intravenous- 
ly administered fluorescein and instruments 
for quantifying the fluorescence in the anterior 
segment, the amount of fluorescein entering a 
postoperative eye, relative to the fellow, non- 
Operated on eye, can measure the extent of 
postoperative inflammation.” Intravenous in- 
ulin has also been used in experimental ani- 
mals.” 

Factors that change the permeability of the 
blood-aqueous barrier include vasoconstrictors 
that attenuate blood-aqueous barrier break- 
down after paracentesis”; muscarinic agonists 
such as pilocarpine that increase the permeabil- 
ity of the barrier,™” most likely by stimulation 
of ciliary secretory activity’; and inflammation, 
perhaps via prostaglandins,’ which may in- 
crease the permeability of the barrier to pro- 
teins. Both corticosteroidal and noncorticoste- 
roidal anti-inflammatory drugs, such as aspirin 


and indomethacin, attenuate blood-aqueous 
barrier breakdown in models of inflamma- 
tion.’11.2939 Tn clinical studies, treatment with 
topical indomethacin, flurbiprofen, or diclo- 
fenac given preoperatively and during the first 
few postoperative weeks decreased both the 
leakage of fluorescein into the anterior chamber 
and the clinical and biomicroscopic signs of 
inflammation.” Pretreatment with flurbipro- 
fen decreased intraoperative miosis in cataract 
extraction procedures, and attenuated some 
signs of inflammation after anterior segment 
laser or intraocular surgical procedures.*! 

The integrity of the blood-aqueous barrier 
also changes during infection. Ocular infection 
alters the barrier, greatly enhancing the ocular 
availability of several classes of antibiotics 
when these are systemically administered. #4 
This raises doubts regarding the validity of 
most pharmacokinetic measurements of anti- 
infective or anti-inflammatory agents, since 
these measurements are generally obtained in 
normal, healthy eyes,* whereas the agents are 
generally used in diseased eyes. 

Recent endocrinologic research reaffirms 
similarities between the blood-aqueous and 
blood-brain barriers pointed out by Davson and 
Rapoport.*'’* In the same way that a patholog- 
ic process in the eye may increase the permea- 
bility of the blood-aqueous barrier to proteins 
from the plasma, so does a pathologic process 
in the brain alter the blood-brain barrier func- 
tion. Cohen's “law of meningitis”® states that 
substances present in the cerebrospinal fluid in 
concentrations greater than their concentra- 
tions in the plasma (magnesium and chloride) 
will decrease after barrier breakdown, whereas 
those present in lower concentrations relative 
to plasma (phosphorus, potassium, and pro- 
teins) will increase. The result is that the cere- 
brospinal fluid of the patient with meningitis 
becomes more like plasma. The sites of break- 
down of blood-cerebrospinal fluid barriers are 
most likely the choroid plexuses, which have 
intracellular leaks that permit penetration of 
substances normally excluded from the brain.” 

While the blood-aqueous and blood-brain 
barriers have many functional similarities, 
there are differences. For example, the vessels 
of the iris appear to be leakier than the vessels 
of the blood-brain barrier. Within the eye, 
there are differences between the structures in 
the anterior chamber and those in the posterior 
chamber that provide barriers between the 
blood and the eye. In the anterior chamber, the 
vascular epithelium, basement membrane, and 
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iris stroma constitute the barrier.*? In the pos- 
terior chamber, the barrier is made up of vascu- 
lar endothelium and its basement membrane, 
stroma, and two layers of ciliary epithelium. 
All of these cells appear to be connected by 
tight junctions.*! The anterior surface of the 
iris lacks an epithelial component. The vessels, 
however, by way of contrast to the ciliary re- 
gion, are nonfenestrated with an unusually 
thick basement membrane.’ 

In addition to a barrier between the blood 
and the aqueous humor, there is a barrier 
between the blood and the posterior pole struc- 
tures. This barrier consists of the ciliary epithe- 
lium (as it also faces the vitreous body), the 
retinal pigment epithelium, and the endotheli- 
al layer that lines retinal blood vessels. Like the 
blood-aqueous barrier, these cells are connect- 
ed by tight junctions®; the retinal vessels, how- 
ever, have tighter “tight junctions.” Hista- 
mine increases the permeability of various 
ocular tissue vessels, with the exception of the 
retina.’ The structures of the eye are not equal- 
ly permeable to substances present in the 
blood. The permeability and the time course of 
appearance of substances in the blood are 
much greater in the aqueous than the vitreous 
humor.®2:3 The vessels of the iris, in addition to 
being leakier than those of the blood-brain 
barrier, also appear to be leakier than either the 
ciliary or retinal vessels. Thus, the iris may 
present a significant leakage point into the eye 
for substances from the blood, at least in the 
normal eye. 

One might wonder what controls the devel- 
opment of these highly differentiated barrier 
tissues. While this question renains unan- 
swered, recent research on the blood-brain bar- 
rier suggests that the development of the barri- 
er is induced by glial, rather than neural, 
tissue. The structures thought to be responsi- 
ble for the function of the blood-brain barrier 
function are the tight junctions between endo- 
thelial cells in the capillaries and venules in the 
central nervous system.****> The development 
of such junctions is not intrinsic to the vascular 
cells, but appears to be induced by their envi- 
ronment.” 

In a series of elegant experiments, Janzer and 
Raff,® using the anterior chamber as a body 
cavity available for repeated, noninvasive im- 
aging, transplanted astrocytes from rat cerebral 
cortex into the anterior chambers of syngeneic 
rats. Within 48 hours, these implants aggregat- 
ed on the iris and became vascularized. When 
Evans blue, a dye binding tightly to plasma 


proteins, was injected intravenously, these im- 
plants remained white, reflecting the integrity 
of the vascular-tissue barrier. When meningeal 
cells or fibroblasts instead of astrocytes were 
transplanted, no protection for vascular dye 
penetration was observed. These findings were 
also confirmed by histologic section. The au- 
thors suggest that astrocytes, but not meninge- 
al cells or fibroblasts, can induce endothelial 
cells of nonnervous origin to form nonleaky 
vessels. They further suggest that astrocytes 
are responsible for the formation of the blood- 
brain barrier. The applicability of this theory to 
the blood-aqueous barrier is unknown. 

The function of the blood-brain barrier may 
involve more than junctions. Physiologic phe- 
nomena such as hyperosmosis can induce a 
passive opening of the blood-brain barrier by 
compromising the structural integrity of the 
tight junctions,” and the delivery of agents to 
the brain has been enhanced by previous injec- 
tions of hyperosmotic substances. In addition 
to the passive exclusion of agents from the 
blood, the blood-brain barrier also has an active 
nature. Agents such as essential amino acids 
are actively transported into the brain. Pino- 
cytosis at vascular tissues in the blood-brain 
barrier has been reported to be stimulated by 
neurohumors (norepinephrine, serotonin, and 
histamine), divalent ions, and trauma such as 
stab wounds.***"* Pinocytosis may be involved 
in the initiation and extension of the inflamma- 
tory demyelinating lesions in multiple sclero- 
sis.” Ocular infection or surgery might also 
affect pinocytosis at the blood-aqueous barri- 
ers. 

The integrity of the blood-aqueous barrier 
must be maintained to provide an appropriate 
environment for the ocular tissues. Alteration 
of the function of this barrier by trauma, sur- 
gery, or pharmacologic agents may alter the 
environment for these tissues. Continued work 
in the areas of cell membrane function, barrier 
physiology, and the function and treatment of 
barrier breakdown may enable us to under- 
stand better the development and function of 
the blood-aqueous barrier. We may then be able 
to reduce the transport into the eye of undesir- 
able agents, such as protein, and to improve 
the transport of therapeutic agents into the eye. 
Better treatment of ocular disease may be the 
result. 
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The performance of posterior capsulotomies 
using Nd:YAG laser energy is widespread.’ 
Although thought to be noninvasive, the pro- 
cedure has been associated with a number of 
complications, including retinal detachment 
and increased intraocular pressure. Unilateral 
macular hole formation after Nd:YAG laser pos- 
terior capsulotomy has been reported in four 
patients.** We report a case of bilateral macular 
hole formation after Nd:YAG laser posterior 
capsulotomy. 

A 68-year-old man underwent an uncompli- 
cated extracapsular cataract extraction with 
posterior chamber lens implantation in his left 
eye. His history was significant for systemic 
hypertension controlled with chlorthalidone. 
Preoperative manifest refraction was —6.50 di- 
opters. Postoperatively, the capsule was intact 
and best corrected visual acuity was L.E.: 
20/20. Two years later, best corrected visual 
acuity was L.E.: 20/80, attributable to posterior 
capsule opacification. The patient undérwent a 


posterior capsulotomy with 12 pulses at 1.5 mJ 
each from a Q-switched Nd:YAG laser deliv- 
ered without a contact lens through a dilated 
pupil. Postoperatively, there was no increase in 
pressure, and a vitreous prolapse into the ante- 
rior chamber through the 4 x 4-mm capsul- 
otomy did not occur. Best corrected visual acu- 
ity was L.E.: 20/20. Twenty-one days after 
Nd:YAG laser capsulotomy, the patient noted a 
sudden decrease in visual acuity. On examina- 
tion one week later, a full-thickness macular 
hole (Figure) and a completely detached oper- 
culum were seen. Best corrected visual acuity 
was L.E.: 20/400, decreasing to counting fin- 
gers. 

The patient also underwent an uncomplicat- 
ed extracapsular cataract extraction with pos- 
terior chamber lens implantation in his right 
eye, which had a preoperative refractive error 
of —2.75 diopters. Postoperatively, best cor- 
rected visual acuity in the right eye was 20/20. 
Two years postoperatively, visual acuity had 
decreased to 20/60, attributable to an intact but 
opacified posterior capsule. Biomicroscopy dis- 
closed an incomplete posterior vitreous separa- 
tion with strand-like attachments to the macula 
and inferior retina, and a complete vitreous 
separation of the superior one third of the 
retina. A posterior 4 x 4-mm capsulotomy was 
done using 35 pulses of 0.9-mJ Q-switched 
Nd:YAG laser energy. Best corrected posttreat- 
ment visual acuity was R.E.: 20/20 with no 
vitreous prolapse noted. Ten days after the 
capsulotomy, the patient had a sudden de- 
crease in central visual acuity. Results of an 
immediate examination disclosed a best cor- 
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Figure (Blacharski and Newsome). Left, Fundus photograph of the right eye taken during an acute decrease in 
central visual acuity, from a best corrected visual acuity of 20/20 to 20/100. The patient eventually stabilized ata 
visual acuity of 20/200, with an estimated diameter of 350 um and an annulus of subretinal fluid approximately 
200 um in width. Fluorescein angiography in the transit showed late staining in the area of the hole, but no 
window defect was noted. Right, Fundus photograph of the left eye. The horizontal diameter of the macular 
hole was approximately 500 pm, with an annulus of subretinal fluid 250 um in width. This corresponded to a 
visual acuity of 20/400. 


rected visual acuity of R.E.: 20/100, a small 
foveal hole (Figure), and a complete posterior 
vitreous separation. 

Previous reports of unilateral macular hole 
formation documented periods usually shorter 
than four weeks between capsulotomy and for- 
mation of the macular hole.** The incidence of 
macular hole formation in fellow eyes has been 
reported as high as 22%. Certain identified risk 
factors, including macular cysts and visual acu- 
ity of 20/50 or less, increase the risk of hole 
formation in fellow eyes.’ 

Given the relatively low total of Nd:YAG laser 
energy applied (18 mJ in the right eye and 29 mJ 
in the left eye), it seems unlikely that the shock 
wave generated by the pulse directly caused 
the macular holes in our patient. This lack of an 
immediate direct effect is supported by an ini- 
tial postoperative visual acuity of 20/20 in each 
eye. 

We recommend a vitreous examination when 
considering an eye for Nd:YAG laser posterior 
capsulotomy. In patients with previous compli- 
cations in an eye, particularly macular holes, 
and without a complete posterior separation in 
the fellow eye that may need an Nd:YAG 


capsulotomy, it would seem prudent to consid- 
er waiting for the spontaneous posterior sepa- 
ration to become complete. Even in cases 
where posterior capsulotomy is clinically indi- 
cated, ophthalmologists should consider vit- 
rectomy to relieve all posterior retinal traction. 


References 


1. Aron-Rosa, D., Aron, J.-J., and Cohn, HC.: 
Use of a pulsed picosecond Nd:YAG laser in 6,664 
cases. Am. Intraocul. Implant Soc. J. 10:35, 1984. 

2. Ficker, L. A., and Steele, A. D. M.: Complica- 
tions of Nd:YAG laser posterior capsulotomy. Trans. 
Ophthalmol. Soc. U.K. 104:529, 1985. 

3. Chambless, W. S.: Neodymium:YAG laser pos- 
terior capsulotomy results and complications. Am. 
Intraocul. Implant Soc. J. 11:31, 1985. 

4. Winslow, R. L., and Taylor, B. C.: Retinal com- 
plications following YAG laser capsulotomy. Oph- 
thalmology 92:785, 1985. 

5. Stark, W. J., Worthen, D., Holladay, J. T., and 
Murray, G.: Neodymium:YAG lasers. An FDA re- 
port. Ophthalmology 92:209, 1985. 


Vol. 105, No. 4 


Letters to the Journal 419 





Bilateral Diffuse Choroiditis and 
Exudative Retinal Detachments With 
Evidence of Lyme Disease 


Alexander A. Bialasiewicz, M.D., 

Klaus W. Ruprecht, M.D., 

Gottfried O. H. Naumann, M.D., 

and Holger Blenk, M.D. 

University Eye Hospital ey apr Hew: (A.A.B., 


K.W.R., and G.O.H.N.) and the Institute for Micro- 
biology (H.B.). 


Inquiries to Alexander A. Bialasiewicz, M.D., University 
Eye Hospital, Schwabachanlage 6, 8520 Erlangen, West 
Germany. 

Tick-borne Borrelia infections are worldwide 
in distribution. Ocular symptoms include hem- 
orrhagic conjunctivitis, dendritiform keratitis, 
iritis, iridocyclitis, retinal vasculitis and hemor- 
rhages, optic disk edema, and retrobulbar neu- 
titig.” 

A 32-year-old woman was admitted with a 
14-day history of bilateral blurred vision, meta- 
morphopsia, and ocular pain. These symptoms 
had been preceded by a “flu-like” illness. The 
referring ophthalmologist had made the diag- 
nosis of Vogt-Koyanagi-Harada disease and 
had prescribed systemic oral corticosteroids 
(72 mg/day of prednylidene). At that time, 
visual acuity was 20/40 in both eyes. The pa- 
tient observed further blurring, however, and 
was admitted with a visual acuity of R.E.: 
20/100 and L.E.: 20/66. Prednylidene intake was 





Fig. 1 (Bialasiewicz and associates). Diffuse choroi- 
dal infiltration with exudative retinal detachment, 
disk edema, and cystoid macular edema in the left 
eye. Visual acuity is 20/100. 


at 36 mg/day. This dosage was continued 
throughout the clinical and laboratory exam- 
inations. 

Results of slit-lamp examination disclosed 
bilateral inflammatory cells in the anterior 
chamber and vitreous. Exudative retinal de- 
tachments that extended peripherally between 
the 4 o’clock and 8 o’clock meridians were 
noted in both eyes (Fig. 1). Cystoid maculop- 
athy in the central fundus regions was also 
observed. Results of Octopus and Goldmann 
perimetry showed paracentral scotomas. Cor- 
neal sensitivity was normal and no exophthal- 
mos was present. Intraocular pressure was 
12 mm Hg by applanation tonometry. Fluores- 
cein angiography was repeated and disclosed 
choroidal lesions (Fig. 2). A thickening of the 
choroid was noted on B-scan ultrasonography. 

Results of a complete physical examination 
ruled out both neoplasms and sarcoidosis. A 
slight hypacusis (familial by history) and signs 
of meningitis were found. Results of cerebro- 
spinal fluid analysis showed a lymphocytic ple- 
ocytosis with 91 cells and a protein level of 
52 mg/dl. 

Differential blood cell count showed a slight 
leukocytosis of 11,900/mm* with a lymphocyto- 
sis of 54%. Serologic markers for sarcoidosis 





Fig. 2 (Bialasiewicz and associates). Hyperfluores- 
cence at the optic disk in the left eye. Note the 
disseminated choroidal lesions with the mottled ap- 
pearance of the retinal pigment epithelium. 
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were negative. This supported the clinical and 
x-ray findings. Results of hemoglobin electro- 
phoresis were normal, and the HLA pattern 
was not suggestive for Vogt-Koyanagi-Harada 
disease. Results of serologic tests for human 
immunodeficiency virus, herpes simplex virus, 
rubella, coxsackie, (para)influenza, measles, 
Epstein-Barr virus, Yersinia, Salmonella, Trepone- 
ma pallidum, and Q fever were unremarkable. 
Tumor markers carcinoembryonic antigen, CA 
19-9, and CA 125 were also unremarkable. The 
results of a Lyme-immunofluorescent test were 
1:640 (normal, <1:80), and a Lyme-IgM- 
immunofluorescent test, 1:40 (normal, <1:10); 
the results of a Lyme-immunofluorescent test 
in the cerebrospinal fluid were marginal. 

When the results of the Lyme-immuno- 
fluorescent test were obtained, 100 mg of doxy- 
cycline twice daily was started orally for seven 
days. Meningeal symptoms resolved, and visu- 
al acuity was rapidly restored. Seven days after 
therapy, visual acuity was 20/25 in both eyes. 
Although a slight bilateral disk edema re- 
mained, the exudative retinal detachments had 
almost disappeared. Control titers at the end of 
therapy were as follows: Lyme-immuno- 
fluorescent test, 1:320; Lyme-IgM-immunoflu- 
orescent test, <1:20; and Lyme-immunofluo- 
rescent test in cerebrospinal fluid, <1:10. The 
number of cells in the cerebrospinal fluid was 
15/dl. 

This study indicates a strong correlation be- 
tween choroidal lesions, optic disk edema, bi- 
lateral central exudative retinal detachments, 
and lymphocytic pleocytosis in the cerebrospi- 
nal fluid, and positive Lyme serologic findings. 
The clinical course of the disease (worsening of 
symptoms with corticosteroids, rapid resolu- 
tions with doxycycline) and the decreasing 
serum Lyme-IgM-immunofluorescent test (as 
well as the Lyme-IgG-immunofluorescent test) 
after successful therapy strongly suggest an 
infection with Borrelia species. In selected dif- 
fuse choroidal lesions, we propose that a thor- 
ough laboratory examination should be per- 
formed, including tests for Lyme disease. 
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Venous Stasis Retinopathy and 
Gaisbock’s Syndrome 


Laurence R. Avins, M.D., 
and Thomas K. Krummenacher, M.D. 
Department of Ophthalmology, St. Louis University. 


Inquiries to Laurence R. Avins, M.D., 816 Universit 
Club Tower, 1034 S. Brentwood Blvd., St. Louis, M 
63117. 

In many previous studies central retinal vein 
occlusion has been related to generalized vas- 
cular disease.! Venous occlusive disease in the 
eye has also been reported as a complication of 
hyperviscosity (primary and secondary polycy- 
themia, myeloma, and acute dehydration), co- 
agulation disorders, systemic vasculitis (sys- 
temic lupus erythematosus and scleroderma), 
and abnormalities of the optic disk (drusen and 
sarcoid). We recently studied a case of non- 
ischemic central retinal vein occlusion associat- 
ed with Gaisbock’s syndrome. 

A 56-year-old man in apparent good health 
reported a one-month history of decreased vi- 
sion in the left eye. Best corrected visual acuity 
was R.E.: 20/20 and L.E.: 20/200+. There was 
sludging of blood in the conjunctival capillar- 
ies. A subtle left afferent pupillary defect was 
noted. Intraocular pressure was 18 mm Hg in 
both eyes. Slit-lamp biomicroscopy demon- 
strated a few vitreous cells in the left eye, and 
both disks were hyperemic and congested. In 
the right eye there was moderate retinal venous 
dilation and tortuosity, with scattered small 
inner retinal hemorrhages in all four quad- 
rants. The macula was not edematous on clini- 
cal examination. Retinal venous congestion 
and hemorrhage in the left eye were more 
marked, with peripapillary cotton-wool spots 
and advanced cystoid macular edema. There 
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was no anterior or posterior segment neovascu- 
larization in either eye. Fluorescein angiogra- 
phy showed slightly prolonged arm to eye and 
arteriovenous transit with moderate late leak- 
age from the disk, and a largely intact perifov- 
eal capillary net in the left eye. In the right eye 
an inferonasal peripapillary hyperfluorescence 
was related to a small cotton-wool spot. Results 
of physical examination were unremarkable 
and blood pressure was normal. The patient 
was a 50 pack-year cigarette smoker. 

Results of a detailed systemic evaluation, 
including studies of glucose tolerance, thyroid 
and renal function, serum protein and lipopro- 
tein electrophoresis, antinuclear antibody, 
lupus erythematosus cell preparation, chest 
film, and SMA 18 were unremarkable. The 
patient’s hemoglobin level was 18 g/100 ml and 
his hematocrit was 54%. The red cell mass was 
20 ml/kg of body weight and the plasma volume 
was 24 ml/kg of body weight, both in the low 
normal range. 

In order to maintain intraocular pressure in 
the low normal range, the patient was treated 
with aspirin once daily and timolol. During the 
ensuing year, visual acuity in the left eye be- 
came limited to 6/200 because of macular hem- 
orrhage and edema. The right eye has retained 
a visual acuity of 20/20 with unchanged mild 
venous stasis, a few peripapillary retinal hem- 
orrhages, and no macular edema. 

In 1905, Gaisbock’ described a syndrome that 
has been characterized recently by a decrease 
in plasma volume. Despite a decreased cell 
mass, there is a resulting relative increase in 
the hemoglobin level and hematocrit. Patients 
with Gaisbock’s syndrome are often obese, and 
may have mild cardiovascular complications. 
The pathophysiology is unclear and may be 
multivariate. Both smoking and stress-induced 
inhibition of nocturnal antidiuretic hormone 
release, with resulting diuresis, have been im- 
plicated, but other than nondiuretic reduction 
of blood pressure in hypertensive patients, 
there is no specific approach to therapy.*" 

The mechanism for venous stasis and central 
venous thrombosis in this group of patients 
may be more complex than relative hypervis- 
cosity on the basis of decreased plasma vol- 
ume. Until a patient’s hematocrit is over 60%, 
there is generally little measurable increase in 
blood viscosity. The viscosity in our patient 
was normal. It is not clear whether an unusual 
pathway in the genesis of accelerated vascular 
disease underlies the syndrome, or whether 
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patients with Gaisbock’s syndrome comprise 
an unusual subset of patients with atheroscle- 
rotic cardiovascular disease. 
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Presumed Thrombotic 
Thrombocytopenic Purpura 
Associated With Bilateral Serous 
Retinal Detachments 


William Hemeter, M.D. 
Gretna Eye Clinic. 


Inquiries to William Hemeter, M.D., 151 Meadowcrest 
St., Suite A, Gretna, LA 70056. 

An 18-year-old woman reported a decrease in 
vision. On examination, bilateral, large, yellow 
subretinal infiltrates were noted (Figure, left) 
with overlying, bullous retinal detachments, a 
small subconjunctival hemorrhage, and ankle 
edema. The patient had no history of hemato- 
logic problems. Angiography showed hyperflu- 
orescence corresponding to the subretinal infil- 
trates with marked late subretinal leakage 
(Figure, right). Visual acuity was R.E.: count- 
ing fingers and L.E.: 20/200. Her hematocrit fell 
to 13.8%, and her platelet count fell to 
6,000/mm?*. Results of a blood smear showed 
schistocytes, and the bone marrow was 
hypercellular. Results of clotting studies 
showed a concentration of fibrin degradation 
products of >40 ug/ml (normal, <10 pg/ml). 
Pelvic ultrasound showed a 20-week size dead 
fetus. Uterine evacuation with prostaglandin 
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Figure (Hemeter). Left, Fundus on day of admission. Note yellow subretinal infiltrates and bullous retinal 
detachments. Right, Results of fluorescein angiogram on day of admission. Note early subretinal hyperfluores- 


cence with marked late subretinal leakage. 


induction was performed, and the patient re- 
ported improved vision soon afterward. Re- 
sults of blood studies improved after three days 
of plasmapharesis. Results of ophthalmoscopic 
examination on follow-up were normal, and 
her visual acuity was 20/20 in both eyes. Her 
hematocrit was 29% and platelet count was 
220,000/mm*. Repeat angiography at this time 
showed only localized areas of background 
hypofluorescence with no subretinal leakage. 

This patient’s hematologic findings did not 
lend themselves to precise diagnosis. Two con- 
sulting hematologists concluded that she had a 
microangiopathic hemolytic anemia, which in- 
cludes both thrombotic thrombocytopenic pur- 
pura and the hemolytic uremic syndrome. 
Disseminated intravascular coagulopathy was 
suggested by both the presence of a dead fetus 
and increased fibrin degradation products. Al- 
though she had no neurologic symptoms, the 
patient’s prompt improvement after plas- 
mapharesis argues most strongly for thrombot- 
ic thrombocytopenic purpura. 

In seven reported cases of serous retinal 
detachments in thrombotic thrombocytopenic 
purpura and disseminated intravascular coagu- 
lopathy, only two patients survived.’ Both of 
these patients had thrombotic thrombocytope- 
nic purpura, and both experienced loss of vi- 
sion well after hospitalization.* Of the five pa- 
tients who died, two reported a loss of vision 
shortly before their death, and two were found 
to have retinal detachments at autopsy. One 
patient, who experienced loss of vision caused 


by choroidal infiltrates, developed retinal de- 
tachments the day after admission.’ This pa- 
tient also had a history of anemia and thrombo- 
cytopenia. 

This case shows that vision loss because of 
serous retinal detachments is not just a late 
manifestation of thrombotic thrombocytopenic 
purpura or disseminated intravascular coagu- 
lopathy, but can be the first symptom. Oph- 
thalmologists should be aware of these symp- 
toms in their differential diagnosis of serous 
retinal detachments with subretinal exudates 
even when there is no history or sign of a 
bleeding diathesis. An accurate and early diag- 
nosis may be lifesaving. 
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Propionibacterium acnes Lens 
Abscess After Traumatic 
Implantation of Intralenticular Cilia 


Larry A. Fish, M.D., 

Michael T. Ragen, M.D., 

Ronald E. Smith, M.D., 

and John Lean, M.D. 

Department of Ophthalmology, University of South- 


ern California School of Medicine, and Estelle Dohe- 
ny Eye Institute. 


Inquiries to John Lean, M.D., 1355 San Pablo St., Los 
Angeles, CA 90033. 


Propionibacterium acnes, an infrequent cause 
of postoperative or posttraumatic bacterial en- 
dophthalmitis,'’” has been linked to a unique 
postcataract extraction uveitis syndrome con- 
sisting of late-onset chronic indolent uveitis 
with recurrent hypopyon.*® This may respond 
initially to corticosteroids and topical antibiot- 
ics, but recurs, ultimately leading to frank bac- 
terial endophthalmitis that requires systemic 
and intravitreal antibiotics, vitrectomy, or re- 
moval of the intraocular lens. 

A 26-year-old man was referred to our insti- 
tution four hours after sustaining penetrating 
trauma to his left eye. An air-compressed sta- 
ple gun had accidentally discharged, embed- 
ding a staple in the lateral aspect of his globe. A 
coworker removed the staple and discarded it. 
At our clinic, the patient complained of only 
moderate pain and a slight decrease in vision in 
the left eye. 

The visual acuity was R.E.: 20/15 and L.E.: 
20/30. Slit-lamp biomicroscopy of the left eye 
showed diffuse subconjunctival hemorrhage 
from the 3:00 to 8:30 o’clock positions and a 
penetrating wound at the 3:00 o’clock site, 
5.0 mm posterior to the corneoscleral limbus. 
There was no uveal or vitreous prolapse. Two 
eyelashes were embedded in the crystalline 
lens and mild cataractous changes were noted. 
Ocular tensions were R.E.: 15 mm Hg and L.E.: 
0 mm Hg. 

Ophthalmoscopic examination disclosed an 
apparently old, horseshoe-shaped tear in the 
upper temporal quadrant with pigmentary re- 
action. No hemorrhage was present at this site; 
however, diffuse vitreous hemorrhage with 
layering inferiorly was noted. The retina was 
attached. The patient underwent emergency 
exploration of the globe and repair of the scler- 
al perforation. Cryotherapy was applied to the 


horseshoe-shaped tear. Five days of broad- 
spectrum intravenous antibiotics (cefazolin so- 
dium and gentamicin) were administered, 
along with topical antibiotics and corticoste- 
roids. Intraocular inflammation resolved except 
for progression of the traumatic cataract. 

Three weeks later, the patient again com- 
plained of decreased vision and pain in the 
traumatized eye. Mild anterior chamber inflam- 
mation was observed. Infiltrates were now 
present as sheaths around the two intralen- 
ticular cilia. The patient was admitted for treat- 
ment with topical and intravenous antibiotics 
(cefazolin sodium and gentamicin) and topical 
corticosteroids. Pain and intraocular inflamma- 
tion quickly resolved. Three days later the pa- 
tient was discharged on a treatment regimen of 
oral dicloxacillin, topical antibiotics, and topi- 
cal corticosteroids. 

Four days after discharge, the patient com- 
plained of severe pain and decreased vision. A 
progressive lenticular abscess was present sur- 
rounding the two cilia. Pars plana vitrectomy 
and lensectomy were performed, along with 
injection of intravitreal cefazolin sodium, gen- 
tamicin, and dexamethasone. Two cilia were 
removed from the lens abscess. Analysis of 
vitreous aspirate showed a few gram-positive 
cocci and moderate numbers of pleomorphic 
gram-positive rods. Anaerobic cultures of the 
vitreous and cilia disclosed P. acnes, sensitive 
to beta lactam antibiotics with intermediate 
susceptibility to aminoglycosides. 

The postoperative course was unremarkable. 
Four weeks after surgery, the eye was quiet 
with a best corrected visual acuity of L.E.: 
20/30. 

The role of P. acnes in intraocular inflamma- 
tion has been studied. Frank endophthalmitis 
has been reported after intraocular surgery and 
trauma.'* A more unusual postoperative syn- 
drome has been described by Meisler and co- 
workers and by others’ in patients who have 
undergone extracapsular cataract extraction 
and intraocular lens implantation. Proprion- 
ibacterium acnes seem to promote the develop- 
ment of a delayed-onset low-grade form of 
granulomatous uveitis. This may appear as a 
recurrent hypopyon initially responsive to topi- 
cal corticosteroids. More obvious signs of en- 
dophthalmitis develop when corticosteroids 
and antibiotics are tapered. The presence of a 
foreign body (intraocular lens) and residual 
lens protein (after extracapsular cataract extrac- 
tion) have been implicated as important co- 
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contributors to this form of inflammation, 
which has some of the clinical and cytologic 
characteristics of phacoanaphylactic endoph- 
thalmitis.** Known to have adjuvant qualities, 
P. acnes may enhance the development of a 
phacoantigenic inflammation.’ 

Our case indirectly supports the hypothesis 
of Meisler and coworkers in that the combina- 
tion of a foreign body (in our case, two cilia), 
lens protein material, and P. acnes resulted in 
the gradual development of intraocular inflam- 
mation. The cilia probably carried the P. acnes, 
frequently part of their normal flora, into the 
crystalline lens. Over a period of a few weeks, 
pericilial intralenticular abscesses developed. 
The resulting inflammation responded initially 
to corticosteroids and antibiotics but recurred 
when these medications were tapered. Gradu- 
ally, a more profound intralenticular abscess 
developed, leading to frank endophthalmitis 
that resolved only after lensectomy, vitrec- 
tomy, and removal of the cilia. 

This case illustrates two fundamental aspects 
of P. acnes endophthalmitis. First, P. acnes may 
act as an adjuvant, enhancing intraocular in- 
flammation when lenticular integrity has been 
compromised. Second, significant P. acnes out- 
growth may occur only after an extended peri- 
od of time. This organism is anaerobic, requir- 
ing low oxygen tensions such as those found 
within the crystalline lens and vitreous. 

This case emphasizes the importance of con- 
sidering P. acnes as a contributing factor in 
intraocular inflammation in posttraumatic and 
postoperative clinical settings. 
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N., Worcester, MA 01655. 

Concern for potential transmission of viruses 
by tonometer tips has prompted recommenda- 
tions for effective sterilization techniques.! A 
recent study proposed routine disinfection of 
tonometer tips with 70% isopropyl alcohol 
wipes.* We report a complication from this 
technique. 

A 38-year-old woman with type I diabetes 
mellitus complained of discomfort immediately 
after applanation tonometry of the right eye. 
One drop of fluorescein sodium had been in- 
stilled in each eye and the tonometer tip had 
been swabbed with a 70% isopropyl alcohol 
wipe immediately before intraocular pressure 
measurements were taken. No symptoms were 
noted in the left eye. Results of slit-lamp exami- 
nation of the right eye disclosed a circular area 
of corneal epithelial opacification correspond- 
ing to the size of the tonometer tip (Fig. 1). This 
area stained faintly with fluorescein but stained 
strongly with rose bengal. The eye was patched 
for approximately two hours, and then the 
patch was removed. The patient was comfort- 
able immediately after the removal of the 
patch. Approximately two to three hours later, 
however, she noted significant discomfort that 
lasted 16 hours. The discomfort resolved by the 
next day. 

A similar but lesser degree of corneal opacifi- 
cation occurred in a second patient when to- 
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Fig. 1 (Soukiasian and associates). Two circular 
areas of corneal opacification after two applications 
of the tonometer tip. The tip had been swabbed with 
a 70% isopropyl alcohol wipe immediately before 
applanation. 


nometry was performed 30 seconds after the 
tonometer tip was swabbed with 70% isopropyl 
alcohol. The opacity resolved in 24 hours 
(Fig. 2). 

The recent isolation of the human immuno- 
deficiency virus from the tears of patients with 
the acquired immunodeficiency syndrome’ and 
the isolation of herpes simplex virus type 1, 
hepatitis B virus, and adenovirus have re- 
newed concerns for potential iatrogenic trans- 
mission of these diseases by the ophthalmolo- 
gist. Variability still exists, however, in the 
proper handling of tonometer tips by clini- 
cians. Because a short and simple cleaning 
technique is desirable in the clinical setting, 
swabbing the tonometer tip with a 70% isopro- 
pyl alcohol wipe is a practical, convenient, and 
effective method for removing both herpes sim- 
plex virus type 1 and adenovirus from tonome- 
ter tips.** Further studies may prove this tech- 
nique to be effective for the human immu- 
nodeficiency virus. 

To avoid complications after disinfecting the 
tonometer tips, a minimum waiting period of 
one minute should be observed. Ideally, the 
tonometer tip should be swabbed immediately 
after each use. This should allow enough time 
for the tip to dry before using it with the next 
patient. If this procedure is not followed, how- 
ever, the one-minute waiting period should be 
observed. 


Letters to the Journal 425 





Fig. 2 (Soukiasian and associates). A less dense 
corneal opacification after applanation tonometry. 
The tip had been swabbed with a 70% isopropyl 
alcohol wipe 30 seconds before applanation. 
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Verticillate keratopathy is a complication as- 
sociated with systemic administration of ami- 
odarone for control of refractory ventricular 
dysrhythmias.' When they occur, the symp- 
toms are mild and include glare, mild blurring 
of vision, and halos around lights.” Most inves- 
tigators have found that the keratopathy per- 
sists for several months after amiodarone has 
been discontinued. This prolonged effect can 
be attributed both to the long half-life of the 
drug (20 to 100 days) and to the slow turnover 
of the epithelial basal cells.* These cells contain 
lamellated lysosomal inclusions that are the 
clinicopathologic correlate of this disorder. 

A 52-year-old man was treated with a regi- 
men of amiodarone 300 mg twice daily for 
refractory ventricular tachycardia. Six months 
after starting the amiodarone therapy, the pa- 
tient noted a ‘“‘rainbow-like’’ halo around 
lights. The patient died shortly thereafter from 
complications related to heart disease. His eyes 
were enucleated and examined by biomicrosco- 
py after being stored for ten hours in a moist, 
sterile chamber. Typical 4+ verticillate keratop- 
athy? was noted (Fig. 1). The corneoscleral 





Fig. 1 (Garrett, Waterhouse, and Parmley). Donor 
cornea shows typical amiodarone keratopathy ten 
hours after enucleation. 
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Fig. 2 (Garrett, Waterhouse, and Parmley). Two 
weeks after penetrating keratoplasty, the cornea 
shows resolution of keratopathy in the graft. 


button was removed and stored in refrigerated 
chondroitin sulfate medium for 14 hours before 
an 8.25-mm central button was removed for 
transplant. 

The transplant recipient was a 72-year-old 
woman with pseudophakic bullous keratop- 
athy, lens-induced uveitis, and secondary 
glaucoma. An 8-mm trephine was used to re- 
move the host corneal button and an intraocu- 
lar lens exchange was performed. Without re- 
moving its epithelium, the donor corneal 
button was positioned, using 10-0 nylon inter- 
rupted sutures. 

Amiodarone-induced epithelial whorls, visi- 
ble in the grafted donor button for the first few 
days after surgery, disappeared after two 
weeks (Fig. 2). No adverse effects have been 
noted and the graft has remained clear. 

The rapid regression of the keratopathy may 
be related to either a redistribution of the drug 
from the donor material into a drug-free tissue 
reservoir, or to a rapid repopulation of the 
donor cornea with recipient-derived epitheli- 
um. We believe that donor corneas with amio- 
darone keratopathy can be used safely in pene- 
trating keratoplasty, and that it is not 
necessary to remove the affected epithelium. 
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A healthy 56-year-old woman complained of 
pain and decreased vision. She had a corneal 
ulcer just below the visual axis with approxi- 
mately a 3-mm hypopyon. No organisms were 
found in scrapings from the ulcer and cultures 
were initially negative. Although a regimen of 
15 mg/ml of gentamicin sulfate was started, 
there was no effect. After several days, the 
anaerobic cultures grew Capnocytophaga, which 
was resistant to both the aminoglycosides and 
sulfa compounds. The patient was then placed 
on intensive, topical, fortified cephalosporin, 
and she rapidly responded. 

Capnocytophaga is characterized by its gliding 
mobility on solid surfaces. This organism was 
formerly called Bacteroides ochraceus and is iden- 
tical to biogroup DF-1 of the Centers for Dis- 
ease Control. It is a slender, fusiform, gram- 
negative bacillus that grows only in anaerobic, 
carbon dioxide-enriched atmospheres. This or- 
ganism is oxidase-negative and catalase- 
negative and does not grow on MacConkey’s 
agar. It may produce a yellow pigment on solid 
media and fermentatively metabolize sugar 
even in the presence of oxygen. 

The principal habitat of this organism ap- 
pears to be in the oral cavity and it may be 
responsible for periodontitis. It is usually not a 
pathogen unless the patient is immunocompro- 
mised. 

Roussel, Osato, and Wilhelmus’ described 


two patients with ocular Capnocytophaga who 
were treated successfully with topical and sub- 
conjunctival clindamycin.” As there are no 
unique clinical features of Capnocytophaga kera- 
titis, ophthalmologists should be aware of the 
need to use culture media that can detect both 
facultative and obligate anaerobes. Because 
this group is uniformly resistant to aminogly- 
cosides, treatment with cephalosporins or clin- 
damycin is recommended. 
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Clinicians usually perform the alternating 
light test for relative afferent pupillary defects 
by shining a hand-held light in each eye of a 
patient who is looking at a distant fixation 
target.’ Although this technique works well 
with cooperative patients, some children tend 
to look at the light and thus their pupillary 
responses to near obscure their responses to 
light. In these cases a direct ophthalmoscope 
with a halogen bulb can be used to examine the 
pupils. The red reflex can be seen to illuminate 
the pupil by looking through the ophthalmo- 
scope at a distance of 1 meter. The patient is 
asked to look at the light from the ophthalmo- 
scope, and the light is shone alternately on 
each pupil. When the room is completely dark, 
the pupillary responses are usually easy to see 
against the background provided by the red 
reflex, and problems caused by near responses 
are minimized. 
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TABLE 
RESULTS OF PUPIL TESTING 
WITH THE OPHTHALMOSCOPE 





RELATIVE AFFERENT 
PUPILLARY DEFECT 
DENSITY NO. OF NO. WITH ABNORMAL 
(LOG UNITS) PATIENTS RESULTS* 
0.3 5 4 
0.6 6 4 
0.9 2 2 
1.8 1 1 
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*Alternating light test using the red reflex. 


In order to determine the sensitivity of this 
technique, I studied a consecutive series of 14 
adults who had relative afferent pupillary de- 
fects. Three patients had anterior ischemic 
optic neuropathy, two had pituitary tumors, 
six had multiple sclerosis, one had optic neuri- 
tis, one had an idiopathic optic neuropathy, 
and one had central serous retinopathy. I mea- 
sured the relative afferent pupillary defect 
using neutral density filters and a Finhoff 
transilluminator light,” and I tested the pupil- 
lary responses with the ophthalmoscope using 
alternation rates of one second and three sec- 
onds per eye. I judged the presence of an 
afferent pupillary defect by comparing the am- 
plitude of the initial constriction of each pupil.’ 

I found that 11 of the 14 patients had relative 
afferent pupillary defects that were detectable 
using the ophthalmoscope (Table). The defect 
was easier to see using the three-second alter- 
nation rate in four patients, and using the 
one-second rate in one patient. In one other 
patient, the defect was easier to see with the 
ophthalmoscope than with routine testing. Of 
the three patients with no detectable relative 
afferent pupillary defect using the ophthalmo- 
scope, one had small pupils that precluded 
observation of the red reflex, one had central 
serous retinopathy, and the third had only a 
0.3-log unit defect. 

The ophthalmoscope can also be used to 
observe pupillary responses while testing for 
the paradoxical constriction to darkness seen in 
some children with retinal disorders*’ and 
optic nerve hypoplasia (personal observation). 
While the room lights are turned on and off by 
an assistant, the pupils are observed from the 
side with the intensity of the ophthalmoscope 
light decreased so that the red reflex is just 
visible. 
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The obstructive sleep apnea syndrome is 
characterized by an interruption of normal 
breathing during sleep secondary to airway 
obstruction below the nasopharynx. The diag- 
nosis is confirmed by polysomnography, which 
documents periods of apnea during sleep. We 
recently treated a patient with obstructive 
sleep apnea syndrome who developed second- 
ary disk edema. The disk edema resolved after 
therapeutic tracheostomy. 

A 46-year-old man reported an eight-month 
history of progressive fatigue, low-grade bi- 
frontal headaches, daytime sleepiness, de- 
creasing sexual function, and increasing epi- 
sodes of visual obscurations. On additional 
questioning, the patient reported a 55-lb. 
weight gain over the previous year, a failing 
short-term memory, and a decreasing ability to 
calculate numbers. His wife had also noted 
loud snoring and choking sounds followed by 
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intermittent periods of silence. Results of phys- 
ical examination showed generalized but not 
morbid obesity (6 ft., 235 lbs.), a short, thick 
neck, hypertrophic tonsils and adenoids, an 
elongated soft palate, asymmetric swollen optic 
disks, and mild ankle edema. Visual acuity was 
R.E.: 20/25 and L.E.: 20/20—3. An afferent pu- 
pillary defect was not observed. On ophthal- 
moscopy, bilateral swelling and hyperemia of 
the optic disks were noted, with the right disk 
greater than the left (Fig. 1). 

Computed tomography showed mild swell- 
ing of the right optic nerve. The results of a 
lumbar puncture were within normal limits, 
with clear fluid, three normal lymphocytes, a 
protein level of 48 mg/100 ml, a glucose level of 
78 mg/100 ml, and an initial pressure of 170 mm 
H:O. Results of pulmonary function tests dis- 
closed a minimal restrictive deficit. Poly- 
somnography confirmed the diagnosis of ob- 
structive sleep apnea by demonstrating 82 
episodes of apnea (greater than ten seconds) 
over 4.6 hours of sleep. 

One month later, the patient underwent rhi- 
noplasty to correct a deviated septum and to 
enlarge the nasal passages. His disk edema 
remained unchanged. Two weeks later a uvulo- 
palatopharyngoplasty was performed, with re- 
section of the tonsils, uvula, nonmuscular soft 
palate, and redundant mucosa of the posterior 
pharynx. In conjunction with the uvulopalato- 
pharyngoplasty, a temporary tracheostomy 





Fig. 2 (Bucci and Krohel). Improvement of the 
right optic disk edema after permanent therapeutic 


tracheostomy. Disk edema resolved completely after 
four months. 


was performed to give the edematous postop- 
erative pharyngeal tissues time to heal. The 
patient’s systemic symptoms improved signifi- 
cantly after these procedures, but his condition 
rapidly deteriorated after the temporary tra- 
cheostomy was removed. The placement of a 
permanent tracheostomy led to the resolution 
of all of the patient’s major complaints and to a 
marked improvement in his optic nerve swell- 
ing after six weeks (Fig. 2). Four months later, 
the optic nerve swelling was completely re- 
solved in both eyes. 

The obstructive sleep apnea syndrome is a 
potentially life-threatening condition. It is 
characterized by periodic interruption of air 
flow and arterial oxygen desaturation, in spite 
of sustained or increased respiratory effort. 
Increased respiratory effort against an ob- 
structed upper airway stimulates cardiac ar- 
rhythmias, and patients with sleep apnea are at 
significantly increased risk for sudden cardiac 
death during sleep.! 

The chief complaint of patients with this 
syndrome is usually excessive daytime sleepi- 
ness. The disease is observed most frequently 
in middle-aged obese men. Family members 
may report a long history of loud snoring inter- 
spersed with periods of silence. Patients are 
usually unaware that their sleep is being inter- 
rupted by apnea, although this may occur hun- 
dreds of times per night, making restful sleep 
impossible. Sleep deprivation can lead to per- 
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sonality and intellectual changes, including 
emotional outbursts, excessive irritability, 
deep depression, memory loss, headache, and 
the inability to concentrate. 

Papilledema secondary to pulmonary insuffi- 
ciency has been previously reported.** Hyper- 
capnia, hypoxia, and increased venous pres- 
sure are the most frequently implicated factors. 
An increased intracranial pressure is also ob- 
served in most of these cases. 

Obstructive sleep apnea is characterized by 
hypercapnia and hypoxia only during sleep. 
Blood gases during waking hours are usually 
normal. Episodic increases in intracranial pres- 
sure have been reported in patients with sleep 
apnea.‘ This may have been responsible for the 
optic disk swelling in our patient. 

Ophthalmologists share the responsibility 
for recognizing and appropriately referring pa- 
tients with this potentially fatal disease. This is 
especially important because long-term suc- 
cessful management of obstructive sleep apnea 
has been achieved with a nonsurgical, non- 
pharmacologic outpatient treatment. A new 
portable home device allows continuous posi- 
tive airway pressure to be applied through a 
nasal mask at night. In therapeutic trials, this 
mode of treatment has been effective in treating 
patients with severe obstructive sleep apnea 
who previously required permanent tracheos- 
tomies.” 
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Realistic expectations on the part of both 
patient and surgeon are an important aspect of 
cosmetic surgery. Patients who desire lower 
blepharoplasty may be bothered by skin wrin- 
kles, skin discoloration, shadows, and tissue 
bulges (Fig. 1). It is chiefly the bulging fat 
pouches and associated shadows that can be 
improved by lower blepharoplasty. The sur- 





Fig. 1 (Boynton). Preoperative appearance of lower 
eyelid fat bulges. 


geon can produce a good approximation of this 
improvement by having the patient supine or 
by tipping the examining chair back. The orbit- 
al fat then falls posteriorly in the orbit because 
of gravity. The lower eyelid bagginess and the 
accompanying shadows will often be reduced 
substantially in the supine position (Fig. 2). In 
many instances the surgeon can gain a reasona- 


Fig. 2 (Boynton). Improved appearance with pa- 
tient in supine position. 
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bly accurate idea of the cosmetic improvement 
to be expected after lower blepharoplasty and 
can share this with the patient using a mirror. 
A patient with realistic expectations is less 
likely to be disappointed with cosmetic sur- 


gery. 
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Radioactive plaque application with isotopes 
of cobalt, iodine, ruthenium, or iridium has 
become a popular treatment modality for pos- 
terior uveal melanomas. Late complications 
associated with this treatment have been 
described in approximately 40% of the patients. 
These complications include retinopathy, tu- 
mor vasculopathy, papillopathy, vitreous hem- 
orrhage, cataract, punctal occlusion with 
epiphora, keratoconjunctivitis sicca, anterior 
uveitis, scleral necrosis, and diplopia.” 

A 37-year-old woman had a six-month histo- 
ry of photopsia in her right eye. She was 
undergoing systemic chemotherapy for a previ- 
ous infiltrating ductal carcinoma of the breast 
with positive axillary nodes. Examination dis- 
closed a large, pigmented, nasal ciliochoroidal 
mass extending from the 2:30 to the 5 o’clock 
meridian. The mass involved the ciliary body 
and extended posteriorly to within 2 mm of the 
disk margin. Clinical estimate of size was 16 x 
15 x 10 mm. An inferior nonrhegmatogenous 
retinal detachment and a shallowly detached 
macula were noted. Standardized echography 
confirmed a choroidal mass with low-medium 
internal reflectivity and a maximum thickness 
of 10 mm. The mass was believed to be consis- 
tent with a primary ciliochoroidal melanoma; 
however, because of the patient’s previous car- 
cinoma of the breast, a fine needle aspiration 
biopsy was performed to differentiate between 
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Figure (Kronish, Mieler, and Dortzbach). Upper 
and lower eyelid induration, extensive loss of eye- 
lashes, scarring and occlusion of the superior and 
inferior puncta, and phimosis of the medial commis- 
sure after iridium brachytherapy. Arrowhead indi- 
cates the pretreatment location of the medial canthal 
angle. 


a primary and metastatic intraocular tumor. 
Cytologic findings were consistent with malig- 
nant melanoma, and after an explanation of the 
various therapeutic modalities, the patient 
elected to undergo treatment with radioactive 
plaque application. 

Because of the relatively large tumor size, 
iridium-192, a high-energy gamma ray emitter, 
was chosen as the radioactive isotope for treat- 
ment. A plaque with a total activity of 64 mCi 
was applied to the medial aspect of the globe, 
corresponding to the position of the melanoma. 
Placement of the plaque was confirmed by 
transscleral transillumination techniques. The 
plaque was removed 49 hours later, by which 
time the radiation dose delivered to the tumor 
apex was 85 Gy, with the base receiving 296 Gy. 

Three days later, the medial half of the right 
upper and lower eyelids became markedly in- 
durated, with breakdown of the superficial 
skin. Oral and topical antibiotics were adminis- 
tered to treat the dermatitis. The swelling and 
redness of the eyelids persisted, however, and 
two months later, the patient noted the onset of 
excessive tearing and unremitting pain of the 
right eyebrow, eyelids, and eye. Narcotic anal- 
gesics were necessary to relieve the discomfort. 
Because of the chronic pain and cosmetic dis- 
figurement, the patient began to withdraw so- 
cially. 

Eight months after the plaque application, 
examination disclosed a visual acuity of 20/300 
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in the right eye, moderate swelling and erythe- 
ma of the medial two thirds of the right upper 
and lower eyelids, extensive loss of eyelashes, 
scarring and occlusion of the superior and infe- 
rior puncta, and phimosis of the medial com- 
missure (Figure). Nasally, the conjunctiva was 
scarred and contracted, the sclera was mildly 
thinned, and the cornea was superficially vas- 
cularized with focal epithelial defects. Moder- 
ate cellular reaction was noted in the anterior 
chamber, and iris stromal atrophy was ob- 
served nasally. Progressive regression of the 
inferonasal ciliochoroidal tumor down to a 
thickness of 3.5 mm was confirmed echographi- 
cally, and there was complete resolution of the 
nonrhegmatogenous retinal detachment. Visu- 
al acuity in the left eye was 20/20, and the left 
eye and eyelids were normal. 

Pain was partially relieved with frequent ap- 
plication of topical lubricants and cycloplegics 
for the keratopathy and anterior chamber reac- 
tion, and the eyelid inflammation became less 
severe over the next several months. Surgical 
management of the phimotic eyelids and oc- 
cluded puncta was deferred pending further 
regression of the inflammatory changes. Cos- 
mesis has been improved through the use of 
tinted spectacles, and by eye makeup to cover 
the residual dermatitis. 

This patient developed chronic radiation der- 
matitis of the eyelids and phimosis of the medi- 
al commissure after iridium brachytherapy for 
choroidal melanoma. Also present were scleral 
thinning, anterior uveitis, chronic keratitis 
with corneal vascularization, loss of eyelashes, 
punctal occlusion, and epiphora. The role of 
the patient’s chemotherapy in potentially alter- 
ing or exacerbating the effects of radiation on 
the the periocular tissues is not fully known. 
Despite the preservation of partial vision and 
evident regression of the tumor, the chronic 
pain and cosmetic disfigurement resulting from 
this treatment have caused significant psycho- 
social effects in our patient. Radiation damage 
to the eyelids should be considered a potential 
complication of iridium brachytherapy, partic- 
ularly in patients who have an anterior choroi- 
dal melanoma that involves the ciliary body. 
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Anterior Hyaloidal Fibrovascular 
Proliferation After Diabetic Vitrectomy 


EDITOR: 

In the article “Anterior hyaloidal fibrovas- 
cular proliferation after diabetic vitrectomy,” 
by H. Lewis, G. W. Abrams, and G. A. Wil- 
liams (Am. J. Ophthalmol. 104:607, December 
1987), the authors described postoperative 
complications after diabetic vitrectomy, in- 
cluding recurrent vitreous hemorrhage, blood 
vessels or fibrovascular tissue on the posterior 
lens capsule, anterior extraretinal vasculariza- 
tion, traction detachment of the peripheral 
retina or ciliary body, and hypotony. These 
symptoms are similar to the syndrome of 
retrolenticular neovascularization described 
by Charles.’ 

Our patients with anterior hyaloidal fibro- 
vascular proliferation frequently have a vitre- 
ous hemorrhage one or two days after pupil- 
lary dilation. These hemorrhages, observed 
on routine postoperative examination, are not 
associated with any clinical problems. The 
hemorrhages can occur weeks or months after 
surgery, and may be caused by tearing of the 
fine retrolenticular neovascular blood vessels 
by the movement of the pupil. 

We classify our patients with anterior hya- 
loidal fibrovascular proliferation into two 
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groups. The first group develops a vitreous 
hemorrhage of presumed anterior origin after 
an otherwise uneventful and successful phak- 
ic diabetic vitrectomy. Retinal detachment is 
not a necessary part of the syndrome, as 
three of the authors’ eight patients had vitre- 
ous hemorrhage only. The second group of 
patients develop anterior proliferative vitreo- 
retinopathy, with the anterior loop traction 
producing hypotony, cataract, and peripheral 
traction detachment. This form of anterior 
hyaloidal fibrovascular proliferation is pro- 
duced by extraretinal neovascularization.? We 
have observed similar cases in which massive 
sclerotomy fibrovascular ingrowth was the 
only finding at surgery. Our question for the 
authors, therefore, is whether the two cases 
with histopathologic documentation of extra- 
retinal neovascularization reflect fairly the ori- 
gin of their eight clinically described exam- 
ples. Despite the authors’ belief that a 
sclerotomy can be distinguished clinically 
from extraretinal sources of neovasculariza- 
tion, we believe that such a separation is diffi- 
cult, if not impossible, and perhaps unimpor- 
tant with regard to treatment. 

In its milder form, anterior hyaloidal fibro- 
vascular proliferation usually appears as a 
postoperative vitreous hemorrhage without 
iris neovascularization. When only mild vitre- 
ous hemorrhage is noted, then additive laser 
treatment is the obvious choice. In more se- 
vere cases, regardless of the source of the 
neovascularization, extensive surgery, includ- 
ing lensectomy and laser, is necessary to sal- 
vage the eye. Although removing the lens 
may seem paradoxical in a patient with diabe- 
tes, it is necessary in order to dissect the vit- 
reous base. This is similar to removing the 
lens in severe cases of proliferative vitreoreti- 
nopathy. As the authors clearly indicate, the 
key point is to include lensectomy with vitre- 
ous base dissection. 

Theoretically, extensive endolaser photoco- 
agulation should decrease anterior hyaloidal 
fibrovascular proliferation. The new indirect 
laser scopes and the Spitznas-type operating 
microscope may allow for more intraoperative 
panretinal photocoagulation than can be done 
currently through the conventional operating 
microscope. Despite the widespread use of 
endolaser photocoagulation, the incidence of 
anterior hyaloidal fibrovascular proliferation 
continues to increase. The possibility that 
heavy laser photocoagulation compromises 
anterior choroidal and ciliary body circula- 


tion, thereby contributing to the syndrome, 
bears consideration. 

We believe that in some instances, anterior 
hyaloidal fibrovascular proliferation may be 
present preoperatively. In some patients de- 
veloping this syndrome we have observed ad- 
herent perilenticular hemorrhage before sur- 
gery, with blood cells trapped in the cleft 
between the posterior lens capsule and the 
detached anterior hyaloid face. If the patients 
who are at high risk for anterior hyaloidal 
fibrovascular proliferation could be identified 
reliably, then the initial vitrectomy, including 
lensectomy and vitreous base dissection, 
might offer the best prevention of this impor- 
tant complication of phakic diabetic vitrec- 
tomy surgery. 

RANDY V. CAMPO, M.D. 
JACK O. SIPPERLEY, M.D. 
Phoenix, Arizona 
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Reply 


EDITOR: 

We thank Drs. Campo and Sipperley for 
their comments. Their observation of vitreous 
hemorrhage after pupillary dilation is inter- 
esting. We are uncertain about the mechanism 
involved, however, because in our experience, 
the anterior extraretinal vessels extend along 
the anterior hyaloid to the posterior lens sur- 
face and are not in contact with the iris.! Per- 
haps it is cycloplegia, rather than movement 
of the iris, that tears the neovascular vessels. 

We believe that the eight clinical cases re- 
ported in our article describe the same entity 
as in the two cases of anterior hyaloidal fibro- 
vascular proliferation with histopathologic ev- 
idence.’ In the three eyes we treated with 
vitreoretinal surgery, we observed intraoper- 
atively the anterior extraretinal fibrovascular 
tissue extending along the anterior vitreous to 
the posterior lens surface. We noted that the 
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sclerotomy wounds were well healed, and 
without proliferation of fibrous or vascular 
tissue beyond the healed wound. The remain- 
ing five eyes had anterior extraretinal vascular 
or fibrovascular tissue in multiple meridians 
that was not associated with the sclerotomy 
sites as seen by indirect ophthalmoscopy and 
scleral depression. Nonetheless, the clinical 
differentiation between extensive fibrovascu- 
lar ingrowth and advanced forms of anterior 
hyaloidal fibrovascular proliferation may be 
difficult.’ Although there are similarities be- 
tween the cases of fibrovascular ingrowth?* 
and our cases of anterior hyaloidal fibrovascu- 
lar proliferation, we do not share the opinion 
of Drs. Campo and Sipperley that distinguish- 
ing between the two entities may be unimpor- 
tant. We have found that early identification 
of anterior hyaloidal fibrovascular prolifera- 
tion is critical so that laser treatment can be 
done at an early stage. We are not aware of 
any evidence that laser treatment is beneficial 
for fibrovascular ingrowth. 

Rather than stratifying our patients into 
groups, we prefer to consider anterior hya- 
loidal fibrovascular proliferation as a continu- 
um ranging from mild neovascularization, 
which usually appears with vitreous hemor- 
rhage, to extensive fibrovascular proliferation 
with peripheral retinal detachment, cataract, 
and hypotony. We disagree that the more se- 
vere cases represent a form of anterior prolif- 
erative vitreoretinopathy. In our experience, 
anterior proliferative vitreoretinopathy 
does not have the vascularization that we 
believe characterizes anterior hyaloidal 
fibrovascular proliferation both clinically and 
histologically.‘ 

We doubt that the incidence of anterior 
hyaloidal fibrovascular proliferation is in- 
creasing. Rather, since the initial observation 
of Charles, a greater understanding of ante- 
rior hyaloidal fibrovascular proliferation has 
resulted in better recognition. We also do not 
believe that laser endophotocoagulation is a 
causative factor in the development of this 
condition. During vitrectomy, phakic eyes 
rarely receive extensive anterior photocoagu- 
lation because of the risk of lens damage by 
the laser probe. We do, however, agree that 
compromise of the anterior choroidal and cili- 
ary body circulation may play an etiologic 
role. Perhaps scleral buckling contributes to 
this vascular compromise. 

We hope that the communication of Drs. 


Campo and Sipperley will stimulate others to 
assess Critically this difficult postoperative 
complication. 
HILEL LEWIS, M.D. 
Baltimore, Maryland 
GARY W. ABRAMS, M.D. 
GEORGE A. WILLIAMS, M.D. 
Milwaukee, Wisconsin 
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A Randomized Study of 5-Fluorouracil 
and Filtration Surgery 


EDITOR: 

In the article “A randomized study of 5- 
fluorouracil and filtration surgery,” by J. M. 
Ruderman, D. B. Welch, M. F. Smith, and 
D. E. Shoch (Am. J. Ophthalmol. 104:218, 
September 1987), the authors compared the 
use of small subconjunctival doses of 5-fluoro- 
uracil to no antimetabolite therapy in 26 pa- 
tients with a poor prognosis for filtration sur- 
gery. They concluded that in the group 
receiving active treatment, postoperative in- 
traocular pressure was reduced significantly 
over six to 18 months. 

Much larger study populations and longer 
follow-up periods are usually required to as- 
sess the overall safety of a new therapy. Low- 
incidence complications can only be detected 
in large-scale clinical trials. The authors’ ob- 
servation that corneal epithelial defects oc- 
curred in seven of the patients treated with 
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5-fluorouracil (50%) compared to only two of 
12 patients (16.7%) in the control group (P = 
.11, two-sided) raises some concern regarding 
the safety of the therapy. 

The National Eye Institute is sponsoring the 
Fluorouracil Filtering Surgery Study, which is 
a controlled clinical trial of 5-fluorouracil. Ap- 
proximately 180 patients have been enrolled 
to date for long-term observation. Recommen- 
dations regarding the widespread use of any 
treatment ought to be based on careful weigh- 
ing of the evidence for potential positive and 
negative effects. Thus, it seems prudent to 
await the results of this ongoing trial until 
5-fluorouracil is adopted or rejected as stan- 
dard therapy after filtering surgery in patients 
with a poor prognosis. 

CURT D. FURBERG, M.D. 
Winston-Salem, North Carolina 


Reply 


EDITOR: 

To the best of our knowledge our study on 
the use of 5-fluorouracil after filtration sur- 
gery is the only one of the published studies 
to date that included a control group. We de- 
cided to publish the results because they sup- 
ported results in the other studies, and be- 
cause they provided some valuable insights 
into the effects of using a lower dosage of the 
medication. 

The small number of patients in the study 
does make it difficult to detect increases in 
low-incidence complications (such as supra- 
choroidal hemorrhage or corneal ulceration). 
What is clear from our data is that even a 
lower dose of 5-fluorouracil causes a high in- 
cidence of common complications such as cor- 
neal epithelial defects. Our study also sug- 
gests that a lower dose of 5-fluorouracil will 
give approximately the same success rate as a 
higher dose, and that delaying injections until 
the presence of a watertight wound is estab- 
lished will decrease the number of wound 
leaks. 

We commend Dr. Furberg and the others 
participating in the National Eye Institute 
study, and eagerly await the results. In the 
meantime, 5-fluorouracil, although not stan- 
dard therapy, remains an option to the oph- 
thalmologist performing filtering surgery in 
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an eye with a poor prognosis for surgical suc- 
cess. 

JON M. RUDERMAN, M.D. 

DAVID WELCH, M.D. 

DAVID SHOCH, M.D. 

MARY FRAN SMITH, M.D. 

Chicago, Illinois 


The Effect of Twice Daily Nadolol on 
Intraocular Pressure 


EDITOR: 

In the article “The effect of twice daily nad- 
olol on intraocular pressure” by G. R. Duff 
(Am. J. Ophthalmol. 104:343, October 1987), 
the author describes the ocular hypotensive 
efficacy of twice daily oral nadolol over a two- 
week period in a placebo-controlled long-term 
dosing study. 

The efficacy of topical nadolol and its pro- 
drug, diacetyl-nadolol, in lowering intraocular 
pressure has been previously reported.'” The 
use of topical nadolol has been somewhat lim- 
ited by the relatively short duration of its ac- 
tion, its association with blepharoconjunctiv- 
itis, and tolerance to its efficacy with 
long-term treatment. Oral nadolol, as report- 
ed by Williamson and colleagues,’ appeared 
effective in patients with increased intraocular 
pressure. 

In his article, the author found that the dif- 
ference in ocular hypotensive efficacy between 
a placebo pill and 10 or 20 mg of oral nadolol 
twice daily was only 2 mm Hg. Williamson 
and associates found that 20 mg of oral nad- 
olol daily had an ocular hypotensive efficacy 
of approximately 4 mm Hg, relative to the 
baseline. In that study, 40 and 80 mg of nad- 
olol had an ocular hypotensive efficacy of 6 to 
7 mm Hg, similar to that observed in the 
same study with topical 0.25% timolol.’ 

Duff, Watt, and Graham‘ recently reported 
that 20 mg of oral nadolol daily was similarly 
effective to topical 0.25% timolol twice daily. 
Both reduced intraocular pressure by approxi- 
mately 5 to 6 mm Hg.* Some of their patients 
also underwent treadmill-exercise testing. The 
systemic beta-blockade found in these pa- 
tients was greater with oral nadolol than with 
topical timolol. 
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Although the design and statistical method- 
ologies differ somewhat among the various 
reports, I wonder if the author might com- 
ment on the differences in results. 

GARY D. NOVACK, PH.D. 
Irvine, California 
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Reply 


EDITOR: 

Dr. Novak correctly highlights the impor- 
tance of taking study design into considera- 
tion when commenting on the results of clini- 
cal trials. 

One of the prime objectives of the study by 
Duff, Watt, and Graham’ was to study the 
systemic effects of nadolol and timolol. The 
various measurements were therefore made at 
peak effect, usually within two to six hours 
(and always within ten hours) of administra- 
tion of the drug. In that study, 20 mg of 
nadolol were administered once daily. 

Rennie and Smerdon’ did not obtain a sig- 
nificant reduction in intraocular pressure 24 
hours after the administration of 20 mg of 
nadolol on a once daily regimen. The study 
described in THE JOURNAL by one of us 
(G.R.D.) was designed to determine whether 
or not there was a significant reduction of 
intraocular pressure over the full 12-hour pe- 
riod on a twice-daily regimen. Measurements 
were made 12 hours after the administration 
of 10 or 20 mg of nadolol twice daily. 

At peak effect, 20 mg of nadolol once daily 
produced a mean intraocular pressure of 17.7 
mm Hg (mean intraocular pressure without 


treatment for this group was 22.5 mm Hg).’ 
At minimum effect, 20 mg of nadolol twice 
daily resulted in a mean intraocular pressure 
of 19.7 mm Hg. The mean intraocular pres- 
sure of these subjects before treatment was 
23.8 mm Hg.’ 

The results of these studies are consistent, 
and are not incompatible with those obtained 
by Williamson and associates.’ 

G. R. DUFF, F.R.C.S.Ed. 
P. A. GRAHAM, F.R.C.S. 
Cardiff, Wales 
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A Double-Masked Study of Timolol and 
Pilocarpine Combined 


EDITOR: 

In the article “A double-masked study of 
timolol and pilocarpine combined” by P. J. 
Airaksinen, R. Valkonen, T. Stenborg, K. 
Takki, A. Klemetti, M. Kontkanen, and P. 
Oskala (Am. J. Ophthalmol. 104:587, Decem- 
ber 1987), the authors suggest that a combina- 
tion of 2% pilocarpine and 0.5% timolol is 
basically equivalent to 4% pilocarpine and 
0.5% timolol. This conclusion is meaningless 
unless race and pigmentation of the iris are 
included in the study. Because the study was 
done in Finland, I assume that most patients 
had blue eyes. If that assumption is true, the 
study is not applicable to patients with dark 
brown irides. If the assumption is incorrect, 
then the study is in conflict with practically 
every other study done on the efficacy of pilo- 
carpine in patients with darkly pigmented iri- 
des. 

J. TERRENCE COYLE, M.D. 
Bellevue, Washington 
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Reply 


EDITOR: 

Dr. Coyle is right in assuming that most of 
our patients had blue eyes. Of the 75 patients 
included in our study, six (8%) had dark iri- 
des and 69 (92%) had light irides. This distri- 
bution seemed so skewed that a comparison 
of drug efficacies between the two groups was 
not meaningful. 

P. JUHANI AIRAKSINEN, M.D. 
RISTO VALKONEN, M.D. 
TAPIO STENBORG, M.D. 

Oulu, Finland 

KIRSTI TAKKI, M.D. 

Lohja, Finland 

ANNELI KLEMETTI, M.D. 
Jyvaskyla, Finland 

MATTI KONTKANEN, M.D. 
PERTTI OSKALA, M.D. 
Savonlinna, Finland 








Pyogenic Granuloma on a Dermis Fat 
Graft in Acquired Anophthalmic Orbits 


EDITOR: 

The article ‘‘Pyogenic granuloma on a der- 
mis fat graft in acquired anophthalmic or- 
bits,” by A. D. Liszauer, S. Brownstein, and 
F. Codére (Am. J. Ophthalmol. 104:641, De- 
cember 1987) was interesting. Pyogenic gran- 
ulomas occurring in the socket after implanta- 
tion of autogenous dermis fat grafts have 
been well described clinically," but not with 
such an erudite discussion of their histopa- 
thology. 

I would like to suggest two additional clini- 
cal environments that may have predisposed 
the sockets to forming pyogenic granulomas. 
The authors’ photograph of Case 1 shows a 
diffusely inflamed socket with inflammation 
of the inferior fornix and a multilobulated 
pyogenic granuloma covering the entire sur- 
face of the graft. While small granulomas at 
the graft periphery are not uncommon (Fig. 
1), the extensive socket inflammation demon- 
strated in this case is unusual. It is probably 
not, however, the result of a gaped region of 
the sutured margin as described by the au- 
thors. Delayed conjunctival migration over 
the graft, or central umbilication and necrosis 
of the graft (Fig. 2), often results in promi- 
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Fig. 1 (Bosniak). A small pyogenic granuloma at 
the suture line (host-donor conjunctival-dermal in- 
terface). 


nent granuloma formation over the graft sur- 
face. An ill-fitting prosthesis may also irritate 
both the inferior fornix and the anterior sur- 
face of the graft, causing abrasion of the 
graft’s anterior surface with secondary granu- 
loma formation. 
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Fig. 2 (Bosniak). A rare case of marked postopera- 
tive central sloughing of dermis fat graft in a patient 
with collagen vascular disease. 
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Although autogenous dermis fat orbital im- 
plantation is a useful technique of socket re- 
construction and is successful in the majority 
of properly selected cases, the procedure is 
not without complications. Great care and 
meticulousness must be exercised during each 
step of the procedure. 

STEPHEN L. BOSNIAK, M.D. 
New York, New York 
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Reply 


EDITOR: 

Although orbital inflammation and an ill- 
fitting prosthesis certainly can play a role in 
the development of pyogenic granuloma, we 
do not believe they were important in the 
pathogenesis of our patient’s lesion. Al- 
though the lesion was large, it was peduncu- 
lated and the stalk was only 2 to 3 mm wide. 
The epithelialization of the graft had proceed- 
ed normally after the implantation and the 
pyogenic granuloma originated from the 
lower suture line. The lesion had been pres- 
ent for at least one month during which time 
the patient was relatively asymptomatic. The 
moderate inflammation seen before surgical 


removal of the lesion seemed mostly to have 
followed the occurrence of the pyogenic gran- 
uloma, as we mentioned in our article. Thus, 
the inflammation seemed to be secondary to 
the pyogenic granuloma, rather than having 
been the cause of it, as Dr. Bosniak suggests 
in his letter. A custom-fit prosthesis, made 
from a molding of the orbital cavity, had been 
worn by the patient without any noticeable 
erosion of the conjunctiva, the inferior fornix, 
or the dermis fat graft. 

We believe that the pyogenic granuloma de- 
veloped into a large lesion because it grew 
over an extended period of time during which 
there was mechanical stimulation by the over- 
lying prosthesis. This condition resolved after 
the lesion was removed, and did not recur in 
the follow-up period of eight months. During 
this time, the patient wore the same prosthe- 
sis. We agree with Dr. Bosniak that careful 
technique at the time of surgery and proper 
fitting of the orbital prosthesis are important 
for the prevention of complications in dermis 
fat orbital implantation. We believe that the 
occurrence of a postoperative pyogenic granu- 
loma, especially in secondary implantation, is 
a benign and not uncommon complication 
without severe implications for the long-term 
prognosis of the graft. 

ALLAN D. LISZAUER, M.D. 
SEYMOUR BROWNSTEIN, M.D. 
FRANÇOIS CODÈRE, M.D. 
Montreal, Quebec, Canada 


Incidence of Granulomatous Lesions in 
Postmortem Conjunctival Biopsy 
Specimens 


EDITOR: 

In the article “Incidence of granulomatous 
lesions in postmortem conjunctival biopsy 
specimens,” by J. B. Saer, G. L. Karcioglu, 
and Z. A. Karcioglu (Am. J. Ophthalmol. 
104:605, December 1987), the authors ob- 
tained biopsy specimens from the lower for- 
nix of the conjunctival sac and diagnosed 
pinguecula in three of 58 specimens (5.2%). 
Pinguecula is an elastotic, degenerative, hy- 
perplastic connective tissue situated in the 
bulbar conjunctiva on either side of the cor- 
nea in the interpalpebral area.’ It appears that 
the conjunctival biopsy specimens obtained 
by the authors were located in an area away 
from the lower fornix. Similar indiscriminate 
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biopsy specimens from different sites in the 
conjunctival sac might be the reason for the 
wide range of positive results (14% to 71%) 
reported previously in patients with sarcoido- 
sis." 

Because conjunctival biopsy is a blind pro- 
cedure in the diagnosis of sarcoidosis, posi- 
tive results support the diagnosis, but nega- 
tive results do’ not rule out this disease. Still, 
if one chooses to do the conjunctival biopsy, 
then the biopsy specimen should be obtained 
from the lower fornix of the conjunctival sac 
so that it includes little bulbar tissue. 

GURINDER SINGH, M.D. 
Los Angeles, California 
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Reply 


EDITOR: 

Dr. Singh’s comment regarding the inci- 
dence of pinguecula in our specimens is well 
taken. We believe that the confusion has orig- 
inated because we used the term “‘pinguecu- 
la” instead of ‘‘elastodysplasia”’ in our report. 
Pinguecula is best described as an elastodys- 


plasia originating from excessive production 
of elastin material secondary to malfunction- 
ing fibroblasts caused by radiation or other 
factors.'! The focal degenerative changes ob- 
served in the subepithelial tissues of our bi- 
opsy specimens should have been described 
as areas of elastodysplasia instead of pin- 
guecula. Although the classic picture of pin- 
guecula, which includes elastotic degenera- 
tion and hyperplasia of the overlying 
epithelium with neovascularization, is seen 
only in the interpalpebral area, focal areas of 
elastodysplasia in subepithelial tissues can be 
detected anywhere in the conjunctiva, secon- 
dary to injured fibroblasts. 

We would like to emphasize that the confu- 
sion has originated because of ambiguous ter- 
minology, and not because the biopsy speci- 
mens were obtained away from the lower 
fornix. All of our samples were obtained from 
the conjunctival tissue of the lower fornix as 
we have described previously.” We certainly 
agree with Dr. Singh that a blind conjunctival 
biopsy specimen should be obtained from the 
fornix without including any bulbar conjuncti- 
val tissue. 

JOHN B. SAER, M.D. 

GULER L. KARCIOGLU, M.D. 
ZEYNEL A. KARCIOGLU, M.D. 
New Orleans, Louisiana 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 








Uveitis. Pathophysiology and Therapy, ed. 2. 
Edited by Ellen Kraus-Mackiw and G. Richard 
O’Connor. New York, Thieme Medical Publish- 
ers, Inc., 1986. 257 pages, index, illustrated. 
$49.95 


Reviewed by ROBERT C. SERGOTT 
Philadelphia, Pennsylvania 


Edited by Ellen Kraus-Mackiw and G. Rich- 
ard O’Connor, this text is designed to describe 
recent clinical and experimental observations 
concerning intraocular inflammatory disease 
and to correlate these advances into practical 
applications. Consisting of seven chapters, 
each written by internationally recognized au- 
thorities, this volume accurately and clearly 
updates one of the most complex topics in 
ophthalmology. 

Although a thorough introductory chapter 
outlines the fundamentals of immunology, the 
reader should have some familiarity with basic 
immunobiology to appreciate completely the 
sophisticated clinical and experimental data 
presented in the other six chapters. This book 
will help residents and practicing ophthalmolo- 
gists who are committed to the care of patients 
with complex uveitis syndromes. The true 
merit of the book is the complete, comprehen- 
sive, and scientifically unbiased discussion of 
the always difficult and sometimes contradic- 
tory observations about uveitis. Each chapter is 
well illustrated with pathologic specimens, dia- 
grams, and tables. The reference list in each 
chapter is superb, providing an invaluable 
compendium of primary sources. 

The reader should not expect to find any 
magic cures for uveitis in this book. Rather, one 
of its highlights is Chapter 6, by William Din- 
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ning of Moorfield’s Eye Hospital, which pre- 
sents a succinct appraisal of various therapeu- 
tic strategies. Mr. Dinning stresses the 
importance of avoiding the use of potentially 
fatal cytotoxic agents except in the most des- 
perate circumstances. Such caution cannot be 
overemphasized, especially when only theoret- 
ical and anecdotal data suggest their use. 

The authors also discuss the newly described 
entities of the acute retinal necrosis syndrome, 
uveitis associated with acquired immunodefi- 
ciency syndrome (AIDS), and uveitis after in- 
traocular lens implantation. Other syndromes 
such as toxoplasmosis and sympathetic oph- 
thalmia, that have been recognized clinically 
for years, are updated with the most recent 
investigations concerning their immunopatho- 
genesis. 

This volume accomplishes its objective to 
report the most recent advances in uveitis and 
to place these facts into clinical perspective. 
This is a scholarly, scientific treatise to be read 
and re-read by students, researchers, and prac- 
titioners dedicated to clinical and experimental 
uveitis. 


Vitreous Microsurgery, ed. 2. By Steve Charles. 
Baltimore, Williams and Wilkins, 1987. 235 
pages, index, illustrated. $60.50 


Reviewed by THomas K. KRUMMENACHER 
St. Louis, Missouri 


This book offers a logical, stepwise decision- 
making system for the management of vitreous 
pathology. The second edition, appearing six 
years after the original, was made necessary by 
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many recent advances in instrumentation. A 
strategy is proposed for dealing with most of 
the major challenges in vitreous surgery. There 
are also useful chapters on preoperative evalu- 
ation as well as the management of compli- 
cations. These concepts are reinforced with 
diagrams, tables, and surgical algorithms. 
Although sometimes dogmatic, this concise, 
commonsense approach is effective. Interest- 
ing controversies covered include the author's 
preference for external drainage of subretinal 
fluid over internal drainage through a retinoto- 
my. There is the expected debate concerning 
the value of delamination over perpendicular 
dissection of epiretinal membranes. Although 
this text is not intended to provide a broad view 
of the subject, these opinions are supported by 
the author’s vast experience and are undenia- 
bly thought provoking. 

Of particular merit is the chapter dealing 
with the general technique of posterior seg- 
ment surgery. Here the author clarifies the 
objectives of modern vitreous surgery and of- 
fers many basic, but valuable, hints that have 
been omitted in other texts. A chapter on the 
use and complications of silicone oil would 
have been appreciated. Although not an in- 
depth review, the book is a worthwhile manu- 
al. It should be required reading for the begin- 
ner and is guaranteed to stimulate the most 
experienced. 
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Eyelid Tumors. Clinical Diagnosis and Surgical 
Treatment. By Jay Justin Older. New York, 
Raven Press, 1987. 133 pages, index, illustrated 
$74.50 


Reviewed by JEFFREY A. NERAD 
Iowa City, Iowa 


Intended to assist the clinician with the prop- 
er diagnosis and treatment of the patient with 
an eyelid lesion, this text is a valuable resource 
for the practitioner with a special interest in 
eyelid lesions. 


The book is divided into two major sections, 
Diagnosis and Treatment of Eyelid Tumor, and 
Anatomy and Reconstruction of the Eyelids. 
The first section contains a comprehensive dis- 
cussion of benign and malignant tumors. 
Points to guide clinical recognition are 
stressed. Representative clinical photographs 
demonstrate features of most lesions de- 
scribed. Histopathologic descriptions and pho- 
tomicrographs are not included. The written 
summaries of eyelid lesions are succinct and 
accurate. Basal cell, squamous cell, and seba- 
ceous cell carcinoma are discussed in detail. A 
general scheme for eyelid tumor treatment 
using surgical excision with the Mohs’ tech- 
nique or frozen section control is explained. 
Radiation therapy and cryotherapy are briefly 
mentioned. 

The second section deals with eyelid anato- 
my of interest to the reconstructive surgeon 
and with surgical techniques useful for specific 
eyelid defects. The anatomy portion is helpful 
for those unfamiliar with eyelid anatomy and 
serves as a useful review for those well ac- 
quainted with the normal eyelid. Separate 
chapters discuss defects involving the lower 
eyelid, upper eyelid, canthi, and anterior la- 
mella. Each chapter contains general principles 
of eyelid repair and explains the author’s 
choice of eyelid repair for specific portions of 
the eyelid. 

The topics covered are well organized and 
appropriate to the intent of the book. The color 
photographs are generally of high quality; 
however, those in the first section are often not 
of high enough magnification to allow identifi- 
cation of tumor detail. The diagrams are clear 
and instructive. The reference lists will be help- 
ful for those readers seeking more information. 
After studying the photographs and text, the 
practitioner should be able to recognize most 
eyelid tumors. With the help of the diagrams, 
one should be able to excise most lesions and 
reconstruct most defects using simple and 
moderately complex procedures. 

For those general ophthalmologists interest- 
ed in a text focusing on the clinical diagnosis 
and treatment of eyelid lesions, this book will 
do nicely. 
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Pocket Atlas of Cranial Magnetic Resonance 
Imaging. By Victor M. Haughton and David L. 
Daniels. New York, Raven Press, 1986. Soft- 
cover, 61 pages, illustrated. $12.50 


Ophthalmologists who want to look carefully 
at the magnetic resonance scans of their own 
patients should start with this little book. There 
are about 50 contiguous 5-mm magnetic reso- 
nance slices of normal brains (22 axial, 23 coro- 
nal, and five sagittal slices). All of them are 
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T.-weighted, that is, with bright spinal fluid. 
Six or seven anatomic features are labeled in 
each photograph. 


Boletin del Instituto Nacional de Investigaci- 
ones Oftalmologicas, Vol. V. Edited by Edward 
Grom and Leon Broitman. Caracas, Instituto Na- 
cional de Investigaciones Oftalmologicas, 1987. 
901 pages, illustrated. 


Many of the papers in this substantial volume 
are on the psychophysiology of vision and the 
history of ophthalmology. 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 
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Acta Ophthalmologica 


A simple clinical method of assessing patients 
with optic nerve hypoplasia. The disc-macula 
distance to disc diameter ratio (DM/DD). 
Wakakura, M., and Alvarez, E. (Dept. Ophthal- 
mol., School of Med., Kitasato Univ., 1-15-1 
Kitasato, Sagamihara, Kanagawa, 228 Japan). 
Acta Ophthalmol. 65:612, 1987. 


The authors made three measurements of 
fundus photographs to determine a ratio that 
identifies small optic nerves in optic nerve 
hypoplasia. One half of the average of the 
vertical and horizontal diameters of the disk, 
the mean disk diameter, was added to the 
measurement from the edge of the disk to the 
fovea centralis to give a disk-macula distance. 
The ratio of these two measurements, the disk- 
macula distance divided by the disk diameter, 
averaged 3.25 + 0.26 in 11 patients with optic 
nerve hypoplasia. There was no statistical dif- 
ference between men and women and between 
right and left eyes. In 58 eyes of 48 normal 
subjects, the ratio was 2.67 + 0.19; in 22 eyes of 
11 patients with primary open-angle glaucoma, 
it was 2.61 + 0.18; and in 25 eyes of 16 patients 
with optic atrophy, it was 2.63 + 0.22. The 
difference between these three groups and the 
group with optic nerve hypoplasia was signifi- 
cant (P <.001). (3 figures, 1 table, 13 references) 
—David Shoch 


American Journal of Medical 
Genetics 

Prenatal diagnosis of retinal detachment in 
Walker-Warburg syndrome. Farrell, S. A., Toi, 
A., Leadman, M. L., Davidson, R. G., and Caco, 
C. (Div. Genet., Credit Valley Hosp., 2200 Eglin- 
ton Ave. W., Mississauga, Ontario, Canada 
L5M 2N1). Am. J. Med. Genet. 28:619, 1987. 


Ultrasonography in a pregnant woman, who 
had previously delivered a healthy daughter, 


suggested local hydrocephalus. Repeat ultra- 
sonography disclosed an unusual ocular find- 
ing that was interpreted as a retinal detach- 
ment. This finding, along with the associated 
hydrocephalus, suggested the diagnosis of 
Walker-Warburg syndrome and the pregnancy 
was terminated. The autopsy confirmed the 
diagnosis. (4 figures, 10 references)—David 
Shoch 


Deletion (13) (q14.1q14.3) in two generations. 
Variability of ocular manifestations and def- 
inition of the phenotype. Wilson, W. G., Campo- 
chiaro, P. A., Conway, B. P., Carter, B. T., Sud- 
duth, K. W., Watson, B. A., and Sparkes, R. S. 
(Dept. Pediatr., Univ. Virginia Med. Ctr., Char- 
lottesville, VA 22908). Am. J. Med. Genet. 
28:675, 1987. 


In one family, a girl with deletion in the long 
arm of chromosome 13 had unilateral retino- 
blastoma, whereas her sister and brother were 
shown to have exactly the same deletion but no 
retinoblastomas. However, these two siblings 
did show retinal colobomata. Therefore, the 
deletion of 13q14 does not necessarily indicate 
the presence of retinoblastoma, but it does 
indicate the likelihood of ocular abnormalities. 
(3 figures, 2 tables, 18 references)—David 
Shoch 


Archives of Dermatology 


Hypertrichosis of the eyelashes in acquired 
immunodeficiency syndrome. Cassanova, 
J. M., Puig, T., and Rubino, M. (Dept. Med., 
Hospital Arnau de Vilanova, Rovira Roure 80, 
25006 Lleida, Spain). Arch. Dermatol. 123:1599, 
1987. 


Three young men with the acquired immuno- 
deficiency syndrome had unusually long eye- 
lashes as well as some increase in the length of 
eyebrow hair. None of the patients was suffer- 
ing from the other diseases that are sometimes 
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associated with excessive eyelash length, such 
as porphyria or hypothyroidism, nor was there 
any history of intake of drugs associated with 
hypertrichosis such as phenytoin, corticoste- 
roids, psoralen, or cyclosporine. Hypertricho- 
sis appears to be another skin manifestation of 
the acquired immunodeficiency syndrome. (2 
figures, 2 tables, 4 references) —David Shoch 


Binocular Vision 
Inferior oblique recession to the (adjacent) vor- 
tex vein. A report of 341 operations. Hered, 
R. W., Ying-Fen, Z., Hiles, D. A., and Gardner, 
T. A. (Dept. Ophthalmol., Univ. Pittsburgh, Pitts- 
burgh, PA 15213). Binocul. Vision 3:23, 1988. 


In 336 consecutive patients with varying de- 
grees of inferior oblique overaction, 528 un- 
graded inferior oblique muscle recessions to 
the inferior temporal vortex vein were per- 
formed. After appropriate exclusion for cause, 
results of 341 operations were analyzed. Two 
years postoperatively, the undercorrection rate 
was 13%. Three to 12 years postoperatively, the 
undercorrection rate rose to 21%. Reoperations 
were required in 6% of the eyes and recurrent 
overaction resolved spontaneously in 7% of 
cases. The overcorrection rate was 1%. This 
procedure appears equally effective, but not 
more effective, than other routine inferior 
oblique muscle weakening procedures such as 
disinsertion, intermediate segmental myecto- 
my and myotomy, and simple recession with- 
out anterior transposition. (4 figures, 1 table, 
20 references)—Paul E. Romano 


British Journal of Ophthalmology 
Eyes or patients? Traps for the unwary in the 
statistical analysis of ophthalmological stud- 
ies. Newcombe, R. G., and Duff, G. R. (Dept. 
Med. Computing and Statistics, Univ. Wales Col- 
lege of Med., Heath Pk., Cardiff, Wales 
CF4 4XN). Br. J. Ophthalmol. 71:645, 1987. 


In reports on ophthalmological research the 
results of measurements on the eye are often 


expressed as mean and standard deviation 
based on m patients, n eyes (n > m). This 
approach leads to t tests that are invalid be- 
cause the measurements on the two eyes of one 
subject are usually related, not independent. In 
a simulation study involving intraocular pres- 
sure data analysed in this way, the null hypoth- 
esis of no difference between groups was re- 
jected at a nominal alpha = 0.05 level in 39 out 
of 200 simulations; thus the true alpha was 
nearly 0.2. This approach is excessively prone 
to produce false positive results. (2 references) 
—Authors’ abstract 


Characterisation of ocular melanoma with cuta- 
neous melanoma antibodies. Bomanji, J., Gar- 
ner, A., Prasad, J., Albert, D. M., Hungerford, 
J. L., Granowska, M., and Britton, K. E. (Dept. 
Nuclear Med., St. Bartholomew's Hosp., West 
Smithfield, London, England EC1A 7BE). Br. J. 
Ophthalmol. 71:647, 1987. 


In this preliminary study on characterizing a 
monoclonal antibody specific for ocular mela- 
noma, three cutaneous melanoma monoclonal 
antibodies were used as well as immunofluo- 
rescent staining on cultured ocular melanoma 
cell lines and on cell impressions made from 
fresh ocular melanoma cells obtained from six 
patients. A further test was done of the avidin- 
biotin technique, but it proved unsatisfactory 
because of the melanin present in three of the 
tumors. Three monoclonal antibody prepara- 
tions were positive in melanomas with a domi- 
nant epithelioid cell type or a dominant spindle 
cell type. These may be suitable for imaging 
ocular melanomas after labeling with iodine- 
123, technetium-99m, or indium-111. (1 figure, 
1 table, 16 references)—David Shoch 


Cytological factors relating to posterior cap- 
sule opacification following cataract surgery. 
Jacob, T. J. C., Humphry, R. C., Davies, E. G., 
and Thompson, G. M. (West of England Eye 
Infirm., Magadelen St., Exeter, England). Br. J. 
Ophthalmol. 71:659, 1987. 


Simulated extracapsular cataract extractions 
on cadaver eyes were performed which demon- 
strated that the cells of the anterior capsule 
remain largely intact and that only a small 
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amount of cortical lens matter remains postop- 
eratively. Human lens epithelial cells from nor- 
mal and cataractous lenses were grown in cul- 
ture. There was no appreciable difference in 
growth rate between cells from normal and 
those from cataractous lenses or between equa- 
torial and central capsule cells. The cells grew 
from the cut edges of the capsule, suggesting 
that release from contact inhibition is an impor- 
tant factor in stimulating proliferation. The 
daughter cells became increasingly abnormal 
and metaplastic in successive generations, but 
there was no evidence of differentiation into 
fibroblasts within the 35-day culture period, 
suggesting that a retinal growth factor may be 
involved with the fibrosis occurring in opacifi- 
cation of the posterior capsule. A small anterior 
capsulotomy will release fewer cells from con- 
tact inhibition and hence reduce cell prolifera- 
tion after extracapsular cataract extraction. (3 
figures, 15 references)—Authors’ abstract 


Journal of the American Academy 
of Dermatology 


Safety parameters for avoiding acute ocular 
damage from the reflected CO, (10 um) laser 
beam. Friedman, N. R., Saleeby, E. R., Rubin, 
M. G., Sandu, T., and Krull, A. (Bay Area Derma- 
tology, 3537 West Front St., Traverse City, MI 
49684). J. Am. Acad. Dermatol. 17:815, 1987. 


Unfocused reflected CO; laser light can pro- 
duce corneal damage, especially when used at 
high-power densities. The authors found that it 
is safer to use anodized instruments, which 
reduce reflection. People working in the vicini- 
ty of CO: lasers must wear wrap-around plastic 
or glass spectacles. (5 figures, 8 references) — 
David Shoch 


JAMA 


Bilateral optic neuropathy and osteolytic sinus- 
itis. Complications of cocaine abuse. New- 
man, N. M., DiLoreto, D. A., Ho, J. T., Klein, 
J. C., and Birnbaum, N. S. (Dept. Ophthalmol., 


Pacific Presbyterian Med. Ctr., P.O. Box 7999, 
San Francisco, CA 94120). J.A.M.A. 259:72, 
1988. 


A 43-year-old man with a 15-year history of 
daily intranasal cocaine use developed “holes 
in his vision.” Examination showed that visual 
acuity in the right eye was normal, but was 
reduced to 20/70 in the left eye. The patient had 
a relative afferent pupillary defect in his left 
eye. Ophthalmoscopy showed slight swelling 
of the right optic nerve head and marked 
edema and hyperemia of the left optic nerve. A 
centrocecal defect was present in the right eye 
on Goldmann visual field testing as was an 
altitudinal defect in the left eye. Magnetic reso- 
nance imaging showed extensive bony destruc- 
tion of the nasal cavity, paranasal sinuses, and 
the floor of the anterior cranial fossa. A diagno- 
sis was made of osteolytic sinusitis, with secon- 
dary bilateral optic nerve involvement. Four 
months later, after cessation of nasal cocaine 
intake, the patient’s visual acuity and visual 
field defects had stabilized. The general ap- 
pearance of the disease is that of a midline 
granuloma syndrome. In this patient the com- 
pelling clinical history and the absence of spe- 
cific histopathologic findings led to the exclu- 
sion of idiopathic midline destructive disease. 
(4 figures, 20 references)—David Shoch 


Lasers in Surgery and Medicine 


Safety of high-energy neodymium:YAG laser 
pulses in YAG sclerostomy. March, W. F., 
Gherezghiher, T., Shaver, R. P., Koss, M. C., 
and Nordquist, R. E. (Dean McGee Eye Inst., 608 
Stanton L. Young Blvd., Oklahoma City, OK 
73104). Lasers Surg. Med. 6:584, 1987. 


YAG laser sclerostomy was performed in 15 
eyes of nine cynomolgus monkeys to determine 
whether the power used to create a permanent 
drainage fistula from the anterior chamber to 
the subconjunctival space could be. safely in- 
creased in primate eyes. Individual ptlse ener- 
gies ranged from 10 to 135 mJ, and the total 
pulse energy ranged from 2,000 te 3,600 mJ. 
The eyes of six monkeys were rernoved within 
one hour after completing the procedure. The 
three remaining animals were observed for 
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three to six months, with frequent measure- 
ments of intraocular pressure. The eyes were 
then removed and fixed. Histologic examina- 
tion by light microscopy or scanning and trans- 
mission electron microscopy of the corneal en- 
dothelium, lens capsule, iris, ciliary body, 
retina, and sclera failed to show any damage. 
The authors conclude that in the primate eye, 
pulse energies of up to 135 mJ are tolerated, 
with no evidence of damage distant from the 
sclerostomy site or from the shock wave. (6 
figures, 8 references)—David Shoch 


Nature 


Perception of shape from shading. Ramachand- 
ran, V.S. (Univ. California, San Diego, CA 
92093). Nature 331:163, 1988. 


The author used a series of circles with shad- 
ing to show that simple shading can cause a 
three-dimensional effect, which is largely relat- 
ed to the assumption by the eye that light 
comes from only one direction. When the light- 
ing was from above, almost all the round circles 
looked like spheres bulging out of the page. 
When the lighting was from below, the circles 
appeared like holes in the page. When the 
circles were shaded differently, the eye segre- 
gated some as spheres and some as holes. This 
effect was less obvious with light coming from 
the left or right, but if two rows of circles were 
shown, one row being shaded on the left and 
one on the right, the eye did not accept both 
rows as spheres or holes but assigned a differ- 
ent contour to each row depending on the 
source of the light. The perception of shape 
from shading is a global operation that allows 
for only one light source illuminating the entire 
visual image. Three-dimensional shapes that 
are made by shading can provide the appear- 
ance of apparent motion. (4 figures, 17 
references)—David Shoch 


Neurosurgery 


Are flash-evoked visual potentials useful for 
intraoperative monitoring of visual pathway 


function? Cedzich, C., Schramm, J., and Fahl- 
busch, R. (Univ. Erlangen-Nurnberg, Schwaba- 
chanlage 6, 8520 Erlangen, West Germany). 
Neurosurgery 21:709, 1987. 


To evaluate whether visual-evoked potentials 
might be useful in indicating that damage was 
occurring to the optic nerve, chiasm, or tracts 
during neurosurgery, the authors measured 
flash-evoked visual potentials from the scalp in 
35 patients with tumors along the visual path- 
way. They found numerous changes in the 
visual potentials during surgery, but none of 
them could be correlated with later impairment 
of visual function. In only one patient with a 
decrease of visual acuity from 0.4 to 0.3 was 
there a concomitant intraoperative potential 
loss. Generally, the flash-evoked visual poten- 
tials appear too early and too prominently in 
the course of surgery to be caused solely by 
manipulation of the optic pathways. Flash- 
evoked potentials are not recommended as a 
suitable way to monitor visual function during 
neurosurgery. (4 figures, 4 tables, 25 referenc- 
es)—David Shoch 


Down-beat nystagmus. Case report with mag- 
netic resonance imaging and surgical treat- 
ment. Pinel, J. F., Larmande, P., Guegan, Y., 
and Iba-Zizen, M. T. (Dept. Neurol., Centre Hos- 
pitalier Universitaire Bretonneau, 37044 Tours 
Cedex, France). Neurosurgery 21:736, 1987. 


A 36-year-old woman was examined in April 
1985 for complaints of oscillopsia and de- 
creased visual acuity. Her illness began in 1974 
with vertical diplopia. A nystagmus developed 
in 1976. Results of computed tomography in 
1979 were normal. In 1980 she first experienced 
oscillopsia. In 1985 the nystagmus was coarse 
and regular, with a slow phase upward and a 
fast phase downward. The intensity was in- 
creased in lateral gaze. Magnetic resonance 
imaging showed an extensive cystic lesion lim- 
ited to the medulla. Incision and aspiration of 
the cyst resulted in subsequent improvement in 
visual acuity and disappearance of the oscil- 
lopsia and diplopia. The oscillopsia has not 
recurred. In primary position the eyes are now 
stable, but a slight counterclockwise rotary 
nystagmus is occasionally noted. (1 figure, 40 
references)—David Shoch 
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New England Journal of Medicine 


Prediction of the risk of hereditary retinoblasto- 
ma, using DNA polymorphisms within the reti- 
noblastoma gene. Wiggs, J., Nordenskjold, M., 
Yandell, D., Rapaport, J., Grondin, V., Janson, 
M., Werelius, B., Petersen, R., Craft, A., Riedel, 
K., Liberfarb, R., Walton, D., Wilson, W., and 
Dryja, T. P. (Massachusetts Eye and Ear Infirm., 
243 Charles St., Boston, MA 02114). N. Engl. J. 
Med. 318:151, 1988. 


The authors devised a method to identify 
children with a family history of retinoblas- 
toma who have a mutant allele, which thus 
eliminates the need for examination of those 
children found to have a normal genotype. 
They identified restriction fragment length 
polymorphisms within the retinoblastoma gene 
in 20 families with members who had heredi- 
tary retinoblastoma. In 18 kindreds they dem- 
onstrated a consistent association of marker 
restriction fragment length polymorphisms 
with the mutation predisposing to retinoblasto- 
ma. (5 figures, 3 tables, 25 references)—David 
Shoch 


Retina 
Non-Hodgkin’s lymphoma causing fundus pic- 
ture simulating fundus flavimaculatus. Gass, 


J.D. M., Weleber, R. G., and Johnson, D.R. 
(Bascom Palmer Eye Inst., P.O. Box 016880, 
Miami, FL 33101). Retina 7:209, 1987. 


Two healthy patients without systemic com- 
plaints had visual loss and a peculiar flecked 
retina, similar in appearance to fundus flavim- 
aculatus. In one patient, results of a medical 
examination for a reticulum cell sarcoma were 
normal. One year later the patient developed 
anorexia, fever, and lymphadenopathy. Re- 
sults of biopsy of the supraclavicular nodes 
showed a non-Hodgkin's large cell lymphoma. 
The second patient had a similar course, but his 
systemic findings appeared four months after 
the retinal lesions were noted. Results of a 
lymph node biopsy showed a non-Hodgkin's 
large cell lymphoma. Generally non-Hodgkin's 
large cell malignant lymphoma, sometimes 
called reticulum cell sarcoma, tends to occur in 
the eye in association with central nervous 
system involvement. The systemic form usual- 
ly involves the reticuloendothelial system and 
rarely the eye. In these two patients the disease 
was systemic, but involved the eyes and not the 
central nervous system. These retinal changes 
must have been caused by an invasion of the 
choroid, with damage to the overlying pigment 
epithelium. (3 figures, 24 references)—David 
Shoch 
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Send News Items to 
Editor 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 

The Journal invites information concerning meetings, post- 
graduate courses, lectures, honors, and appointments. Dou- 
ble space each item and provide the name and address of the 
responsible author. Announcements of courses, meetings, 
and lectures must be submitted at least six months before the 
date of the event. 


Eye Hospital Rotterdam: Third Course: 
Silicone Oil in Vitreoretinal Surgery 


The Eye Hospital Rotterdam will present the 
Third Course, Silicone Oil in Vitreoretinal Sur- 
gery, Sept. 12 and 13, 1988, in Rotterdam, The 
Netherlands. For further information, write 
Dorine Verhoeven, Course Secretary, Eye Hos- 
pital Rotterdam Schiedamsevest 180, 3000 LM 
Rotterdam, The Netherlands. 


Fourth International Symposium of The 
Northern Eye Institute 


The Northern Eye Institute will sponsor 
Glaucoma, the Fourth International Symposi- 
um, July 14-16, 1988, in Manchester, England. 
For further information, write Dr. R. P. F. 
Gregory, Department of Biochemistry and Mo- 
lecular Biology, The Medical School, Oxford 
Road, Manchester M13 9PT, England. 


International Society for Ophthalmic 
Ultrasound 


The International Society for Ophthalmic Ul- 
trasound will hold its meeting Aug. 28-Sept. 2, 
1988, in Iguazu Falls, Argentina. For further 
information, write Prof. Dr. Roberto Sampaol- 
esi, Parana 1239, 1° Piso, 1018 Buenos Aires, 
Argentina. 


Intraocular Lens Convention 


The Eye Research Centre will present an 
Intraocular Lens Convention, Jan. 4-5, 1989. 
For further information, write Dr. Chander 
Neroor, Director, Dr. Agarwal’s Eye Institute, 
13, Cathedral Road, Madras 600 086, India. 
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American Academy of Ophthalmology: 1988 
Annual Meeting 


The Annual Meeting of the American Acade- 
my of Ophthalmology will be held Oct. 8-12, 
1988, in Las Vegas, Nevada. For further infor- 
mation, write Meetings Department, American 
Academy of Ophthalmology, P.O. Box 7424, 
San Francisco, CA 94120. 


Cornell University: Quantitative A- and 
B-Scan Ultrasonography and Diagnostic 
Imaging of the Eye and Orbit 


Cornell University will hold a course, Quan- 
titative A- and B-scan Ultrasonography and 
Diagnostic Imaging of the Eye and Orbit, June 2 
and 3, 1988, in New York, New York. For 
further information, write Mary P. Whalen, 
Course Coordinator, USG ’88, Cornell Univer- 
sity, 525 E. 68th St., New York, NY 10021. 


Cornell University: Therapeutic Ultrasound 
in the Treatment of Glaucoma and Malignant 
Tumors 


Cornell University will hold a course, Thera- 
peutic Ultrasound in the Treatment of Glauco- 
ma and Malignant Ttumors, June 24 and 25, 
and Oct. 28 and 29, 1988. For further informa- 
tion, write Mary P. Whalen, Cornell Universi- 
ty, 525 E. 68th St., New York, NY 10021. 


The Eye Institute and the Wisconsin 
Academy of Ophthalmology: Current 
Problems in Ophthalmology 


The Eye Institute and the Wisconsin Acade- 
my of Ophthalmology will sponsor Current 
Problems in Ophthalmology, June 10-12, 1988, 
in Kohler, Wisconsin. For further information, 
write The Eye Institute, Medical College of 
Wisconsin, Milwaukee County Medical Com- 
plex, 8700 W. Wisconsin Ave., Milwaukee, WI 
53226. 


Johns Hopkins Medical Institutions: 
Principles of Data Collection, Data 
Management, and Data Analysis for Clinical 
Trials 


The Johns Hopkins Medical Institutions will 
sponsor a course, Principles of Data Collection, 
Data Management, and Data Analysis for Clini- 
cal Trials, June 9 and 10, 1988, in Baltimore, 
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Maryland. For further information, write 
Francette Boling, Program Coordinator, The 
Johns Hopkins Medical Institutions, 720 Rut- 
land Ave., Turner 22, Baltimore, MD 21205. 


Lighthouse and Gerontological Society: 
Age-Related Vision Loss Symposium 


The Lighthouse and Gerontological Society 
will sponsor a symposium, Age-Related Vision 
Loss: Developments in Low Vision Practice and 
Research, July 18 and 19, 1988, in New York, 
New York. For further information, write Fran- 
cine Leinhardt, Conference Coordinator, 210 E. 
64th St., New York, NY 10021. 


Phillips Eye Institute: Twelfth Annual 
Current Trends in Ophthalmology 


Phillips Eye Institute will sponsor the 
Twelfth Annual Current Trends in Ophthalmol- 
ogy, Nov. 19, 1988, in Minneapolis, Minnesota. 
For further information, write Susan Allen, 
Coordinator, Phillips Eye Institute, 2215 Park 
Avenue South, Minneapolis, MN 55404. 


Retina Consultants: Pneumatic Retinopexy 
Symposium 


Retina Consultants will sponsor a Pneumatic 
Retinopexy Symposium, Aug. 5-6, 1988, in San 
Diego, California. For further information, 
write Patti Gurerro, Retina Consultants, 12630 
Monte Vista Rd., #104, Poway, CA 92064. 


Retina Research Foundation: Retina Update 


The Retina Research Foundation will sponsor 
a seminar, Retina Update, April 23, 1988, in 
New Orleans, Louisiana. For further informa- 
tion, write Kurt A. Gitter, M.D., Retina Re- 
search Foundation, 1413 Delachaise St., New 
Orleans, LA 70115. 


Rush Presbyterian-St. Luke’s Medical 
Center: Corneal Surgery for the Anterior 
Segment Surgeon 


Rush Presbyterian-St. Luke’s Medical Center 
will sponsor a course, Corneal Surgery for the 
Anterior Segment Surgeon, June 24 and 25, 
1988, in Chicago, Illinois. For further informa- 
tion, write Rush Presbyterian-St. Luke’s Medi- 
cal Center, Office of Continuing Medical Edu- 
cation, 600 S. Paulina, Chicago, IL 60612. 


University of Illinois: Contact Lens Course 


The University of Illinois at Chicago will 
sponsor a Contact Lens Course, June 17-18, 
1988, in Chicago, Illinois. For further informa- 
tion, write Conference Registrar, The Universi- 
ty of Illinois at Chicago, Conferences and Insti- 
tutes (M/C 607), Second Floor North, 912 S. 
Wood St., Chicago, IL 60612. 


University of Michigan: 60th Annual 
Ophthalmology Spring Conference 


The University of Michigan will sponsor a 
course, Current Concepts in Glaucoma: 60th 
Annual Ophthalmology Spring Conference, 
May 20 and 21, 1988, in Ann Arbor, Michigan. 
For further information, write Arlene Bradford, 
Office of Continuing Medical Education, Tows- 
ley Center-Box 0201, University of Michigan 
Medical School, Ann Arbor, MI 48109-0201. 


University of Pennsylvania Scheie Eye 
Institute: Certification Review Course for 
Ophthalmic Assistants and Technicians 


The University of Pennsylvania will sponsor 
a Certification Review Course for Ophthalmic 
Assistants and Technicians, June 2-4, 1988, in 
Philadelphia, Pennsylvania. For further infor- 
mation, write Mary Allegrini, University of 
Pennsylvania, Scheie Eye Institute, 51 N. 39th 
St., Philadelphia, PA 19104. 


Wills Eye Hospital: Seventh Biennial Cornea 
Conference 


Wills Eye Hospital will present the Seventh 
Biennial Cornea Conference, A Practical Ap- 
proach to Corneal and External Diseases, Nov. 
4 and 5, 1988, in Philadelphia, Pennsylvania. 
For further information, write Lucia M. Manes, 
Conference Coordinator, Wills Eye Hospital, 
Department of Continuing Education, 9th and 
Walnut Sts., Philadelphia, PA 19107. 


National Children’s Eye Care Foundation: 
Research and Fellowship Support Funds in 
Pediatric Ophthalmology 


The National Children’s Eye Care Founda- 
tion announces loan and grant support in pedi- 
atric ophthalmology. Annual interest-free 
loans of up to $10,000 are available for training 
conducted in North America. Priority consider- 
ation is given to fellows who seek support for 
additional training after completion of a one- 
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year fellowship program in pediatric ophthal- 
mology and strabismus and to fellows who 
plan to pursue academic or teaching careers 
after completion of fellowship training. Con- 
sideration will also be given to the relative 
needs of the population to be served by the 
fellow upon completion of training. Request for 
a fellowship loan will be considered after notifi- 
cation of acceptance to a North American train- 
ing program has been received by the appli- 
cant. 

Grants for investigations in North America in 
pediatric ophthalmology are available. Loan 
and Grant applications must be submitted by 
April 30, 1988 to be considered for these annual 
awards. For applications and further informa- 
tion, write National Children’s Eye Care Foun- 
dation, Suite 700, 1101 Connecticut Ave. N.W., 
Washington, DC 20036. 


Research to Prevent Blindness: Senior 
Scientific Investigators 


Research to Prevent Blindness announced 
special funding for ten scientists whose con- 
cepts and records of achievement have contrib- 


uted significantly to eye research. Each will 
receive $40,000 to advance clinical and basic 
studies. 

Named as RPB senior scientific investigators 
are: Matthew Alpern, Ph.D., University of 
Michigan; Oscar A. Candida, M.D., Mount 
Sinai School of Medicine; Lynette Feeney- 
Burns, Ph.D., University of Missouri-Columbia 
School of Medicine; Douglas E. Gaasterland, 
M.D., Georgetown University School of Medi- 
cine Diane L. Hatchell, Ph.D., Duke University 
School of Medicine; Matthew M. LaVail, Ph.D., 
University of California, San Francisco School 
of Medicine; Robert F. Miller, M.D., Washing- 
ton University School of Medicine; Denis M. 
O’Day, M.D., Vanderbilt University School of 
Medicine; Harry A. Quigley, M.D., Johns Hop- 
kins University School of Medicine; and Samu- 
el Sokol, M.D., Tufts University School of Med- 
icine. 


Personal 


Stephen A. Obstbaum 


Stephen A. Obstbaum has been named direc- 
tor of ophthalmology at Lenox Hill Hospital. 
His appointment became effective Jan. 4, 1988. 
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i choice of letter-perfect solutions to 
control post-operative astigmatism. 













































Now there are two series of 
needles to choose from for corneal 
scleral closures. Both series are 
quality, both are sharp, both are 
strong. Best of all, both are made 
by Alcon Surgical to the exacting 
specifications you ve grown to 
expect from ACS™, the Alcon 
Closure System. 


Both the new “A” Series and the 
world-standard “C” Series come 

in a diverse array of designs, 
including fishhook, bi-curve, and 
single curve. Both series offer your 
preferred length and depth of bite 
to help control post-operative 
astigmatism. 


So why the new “A” Series? 
Simple — with its innovative point 
design and elongated front cutting 
surface, penetration and tissue 
passage are made easier. And its 
new trapezoid shape increases 
resistance to bending. Already, 
many surgeons have expressed a 
preference for this new design. 


Which series you choose will, of 
course, depend on your personal 
preference. But “A” or “C”, your 
choice is letter-perfect because 
you've chosen Alcon. 


Write or call and we'll send a 
sample. 


The Visible Difference ™ 


Alcon Surgical 


Alcon Laboratories, Inc. 
Surgical Products Division 


P.O. Box 6600 ‘ 
Fort Worth, Texas 76115 O^ 
817/293-0450 Ox 
FOR ORDERS: Ae 
1-800-TO-ALCON „Pe 


2 
(1-800-862-5266) ORS 
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NEW PRODUCTS AND SERVICES 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Practice Management 


Milner-Fenwick, Inc. 

2125 Greenspring Dr. 

Timonium, MD 21093 

Tel: (800) 683-8652 (National) 
(301) 252-1700 (Maryland) 


“The Video Advantage,” a recently released publi- 
cation of Milner-Fenwick, Inc., is a step-by-step 
guide on using videos to improve patient education, 
doctor/patient rapport, office work flow, and in- 
formed consent documentation. The booklet ad- 
dresses the questions most frequently asked by 
health professionals concerning the use of patient 
education videotapes. 

The 16-page booklet briefly explains how to select 
the videos most appropriate to your practice, get 
staff involved in the patient education process, intro- 
duce films in a positive manner, and promote this 
resource to both your patients and the community at 
large. The new guide offers practical suggestions on 
adapting video equipment to available office space 
and tips on evaluating these films’ effectiveness. 
“The Video Advantage” is available at no charge. 


p Low Vision Aids 


IBM 

Information Systems Group 
900 King St. 

Rye Brook, NY 10573 

Tel: (800) 426-2468 





IBM has introduced the IBM Personal System/2 
Screen Reader keypad, which allows blind or visual- 
ly impaired users greater access to the IBM Personal 
System/2 family of products and related software 
programs. The user hears the text displayed on the 
screen. It is the first member of the IBM Indepen- 
dence Series of products designed for computer 
users with special needs. 

The Screen Reader includes an 18-key keypad; a 
licensed program; and reference documentation in 
diskette, audio-cassette, and printed formats. Braille 
documentation is available. The Screen Reader re- 
quires a text-to-speech synthesizer, six types of 
which are available commercially. Depending on the 
synthesizer chosen, a separate speaker or headset 
also may be required. Price for Screen Reader alone: 
$600. 
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Caution: Investigational device. Limited by United States law to investigational use. 





Dedication. You are dedicated to solving 
your patients’ eye problems, to restoring 
their vision. When an IOL is indicated, — 
you implant proven, high-quality lenses. 
3M IOL’s have been designed to meet your 
high standards. 


Caring. You take the time to explain the 
product and procedures to your patients, 
how their vision will be improved and what 
to expect. 3M can help by providing patient 


support materials. 


Confidence. You must feel confident 
about the lenses and procedures you’re 
using to improve your patients’ vision. Ask 


-your 3M Vision Care representative about 


our educational resources to help facilitate 
your implant techniques. 


Quality. You want high-quality products 
from a company that has an established 
reputation in health care. With global health 
care sales over a billion dollars, 3M is * 
well-known for its high-quality, innovative 
products which result from a firm 
commitment to research and development. 


Dedication, caring, confidence, quality — 
characteristics of your practice, of good 
medicine. 3M is prepared to help provide 
the kind of vision care you demand for 
your patients. 


Vision Care, 3M Health Care Group 
St. Paul, Minnesota 55144-1000 





Look to 3M for quality IOL’s 
such as the 15LE all-PMMA 
lens. 


©3M, 1988 
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» Diagnostic Devices 


Grieshaber 

3000 Cabot Bivd. W. 
P.O. Box 1099 
Langhorne, PA 19047 
Tel: (215) 741-0550 





Grieshaber has announced the availability of the 
Ocular Blood Flow System for analysis of ocular 
hemodynamics. By incorporating a computer meth- 
odology with the blood flow probe, the ophthalmolo- 
gist can now rapidly and accurately evaluate ocular 
hemodynamics routinely in the office. The new sys- 
tem can measure the outflow facility and rate of 
aqueous humor formation. The system is self- 
calibrating and all recordings and calculations are 
made in an absolute fashion. A vacuum system and 
scleral cups are included for use in the evaluation of 
the resistance to blood flow in the eye. Results are 
presented on a color graphics monitor and printed 
out automatically using a dot matrix printer. Price: 
from $23,000. 


» Contact Lenses 


DataVision Publications 
6910 W. Brown Deer Rd. 
Suite 126 

Milwaukee, WI 53223-2104 
Tel: (414) 375-2500 


DataVision Publications has published ‘‘Compu- 
terized Lens Index,” a listing of all soft and rigid gas 
permeable solutions available. It consists of over 45 
laser printed computer reports totaling more than 


300 pages. This publication is presented in a binder 
with index tabs and is updated quarterly. 

Through the use of computer generated cross- 
referencing, data for soft contact lenses is sorted by 
manufacturer, base curve, diameter, minus power, 
and plus power. There are also specialty reports 
sorted by cylinder power, addition power, and color. 
Rigid gas permeable lenses are sorted by manufac- 
turer and Dk values; solutions are sorted by manu- 
facturer and type of solution. 


> Miscellaneous Services 


Tamron Industries, Inc. 

24 Valley Rd. 

P.O. Box 388 

Port Washington, NY 11050 
Tel: (212) 219-1775 





A new system that converts photographic images 
to a television image has been introduced by Tamron 
Industries, Inc. The new unit, called the FOTOVIX 
Film-Video Processor, converts either negative or 
positive, color or black and white photographic im- 
ages to an NTSC video signal so that they can be 
viewed ona television screen or monitor. The images 
can also be recorded onto any type of video tape. 

The unit is compact and portable, weighing only 13 
pounds, and has easy-to-operate controls. The FO- 
TOVIX can also be connected to a computer to gener- 
ate computer graphics, which can then be combined 
with standard photographic images for scientific 
presentations. Price: $2,198.00 
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The 3M Style 15LE all-PMMA IOL 


Rounded-tip haptic 100X 





~ | Caution: investigational device. Limited by United States law to investigational use. 





Made with great care so you. 
can implant with confidence. 


Scanning electron micrographs show the | 
attention to detail you'll find in the fine finish 
of every Style 15LE posterior chamber lens. 


The rounded-tip haptics are tumble _ 
polished to minimize tissue trauma. Edges 
of the 6mm optic’s extremely smooth — 
surface are beveled to remove sharp edges. 


_ And the durable optic/haptic interface is 


precision engineered for a tight fit. 


With the 15LE, you also get the proven 
performance of an all-PMMA lens with 

a UV-absorbent optic. The Easy-Flex™ 
haptics are designed for greater flexibility 
and easier insertion. 


3M provides hundreds of reliable, high- 


quality products to health care professionals. 


The 15LE is another example of our © 
commitment to aunty T to meet your mgh 
standards. 


3M Vision Care also has 7mm optic era. 
To order 3M IOL’s, contact your 3M 

Vision Care sales representative, or 

call (800) 235-6911 or (800) 235-6913. 

In California, call (800) 322-6981. > 


Vision Care, 3M Health Care Group 


St. Paul, Minnesota 55144-1000 


©3M, 1988  “Easy-Flex” is a trademark of 3M. 
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» Spectacle Lenses 


Seiko Optical Products 
575 Corporate Dr. 
Mahwah, NJ 07430 
Tel: (800) 235-5367 





Seiko Optical Products, a manufacturer of specta- 
cle lenses, has introduced an antireflective demon- 
stration kit to assist dispensers in explaining the 
benefits of AR lenses to consumers. An effective 
marketing tool for optical professionals, the single 
lens demonstration kit shows patients and customers 
the advantages of AR coating over uncoated lenses. 
Seiko also offers a two-year written guarantee against 
scratches and coating defects on all of its Diacoat 
lenses. 

The demonstration kit may be purchased for $12 or 
is available at no cost when making multiple AR lens 
purchases. 


b Lasers 





Scott Medical Products 

Plumsteadville, PA 18949 

Tel: (800) 233-4334 (National) 
(215) 766-8861 (Pennsylvania) 


Scott Medical Products now manufactures a com- 
plete line of pure gases and gas mixtures for consis- 


tent, trouble-free operation of medical lasers. Laser 
gases are gravimetrically manufactured using high 
purity component gases. The blend tolerance is 
+0.05% absolute to ensure consistent laser power. In 
addition to standard laser mixtures, custom laser 
mixtures can be blended. 


> Dry Eye Products 


Eagle Vision 

6485 Poplar Ave. 

Memphis, TN 38119 

Tel: (800) 222-7584 (National) 
(901) 767-3937 (Tennessee) 


NEW MODEL #0003 PLUG 





Eagle Vision, Inc., has introduced its newest dry 
eye product, the Eagle Vision-Freeman Punctum 
Plug Kit, featuring two short plugs with reduced 
dome configuration. This new kit is in response to 
requests for a smaller dome and shorter length plug. 
These plugs also may be more suitable for smaller 
eyes. The new kit includes two medical grade sili- 
cone punctum plugs, one dilator/inserter instru- 
ment, physician and patient instructions, and a pa- 
tient medical information card. The kit and contents 
are packaged in a sterile pouch for single patient use 
and are nontoxic and nonpyrogenic. 


BSS 
THE ONLY SOLUTION 
WORTH ITS SALT 


ALCON BSS°® -FIRST AND FOREMOST 


It was in 1960 that Alcon, assisted by Louis J. Girard, 
M.D., and others, introduced the world’s first BSS® 15ml 
(Balanced Salt Solution). 

Today, after a quarter century and 25 million surgical 
applications, BSS® from Alcon is esteemed by ophthalmic 
surgeons everywhere as a trusted and reliable friend. . . 

A friend that has consistently combined superior quality 
NDC 0065-0795-30 with affordable price. 
Alcon Surgical is intensely proud that it has continuously 





® been on the leading edge of irrigation solution technology 
nS and innovation. . . and that its contributions have resulted in 
NDC i al; an ever expanding family of consummate intraocular 
9069-0799 | (BALANCED SALT irvigants. 


BS S®  |S0Lurion, ALcon' 
(BAL ALT 
LUTION, ALCON) | STERILE NOW... BSS® 30ML 


STERILE 30 ml Alcon’s latest innovation is BSS® 30ml. It joins BSS® 
15 mi 15ml in a convenient squeeze bottle for a variety of cannula- 

ee el a ae |B ec apm) attached irrigation applications. What’s more, BSS® 30ml 
ALcom a offers an extra advantage — the advantage of real economy. 

a No competitive solution has even remotely approached 
BSS® for its proven record of safety and reliability. Is it any 
wonder BSS® is truly THE ONLY SOLUTION WORTH 
ITS SALT? 





BSS’ 


(BALANCED SALT SOLUTION, ALCON®) 


DESCRIPTION: BSS* is a sterile physiological balanced salt solution of NaC! (Sodium 
Chioride), KCI (Potassium Chloride), CaClz.2H20 (Calcium Chioride), MgClz.6H20 (Magnesium 
Chioride), CoH3NaO2.3H20 (Sodium Acetate), CgHsNagO7 (Sodium Citrate). BSS is isotonic 

to the tissues of the eyes. It is a lint-free solution containing essential ions for normal cell 
metabolism. Each mi contains Sodium Chloride 0.64%, Potassium Chloride 0.075%, Calcium 
Chloride 0.048%, Magnesium Chloride 0.03%, Sodium Acetate 0.39%, Sodium Citrate 0 17%, 
Sodium Hydroxide and/or Hydrochloric Acid (to adjust pH), and Water for Injection 

CLINICAL PHARMACOLOGY: A physiologic irrigating solution 

INDICATIONS AND USAGE: For irrigation during various Surgical procedures of the eyes, ears, 
nose, and/or throat 

WARNINGS: If blister or paper backing is damaged or broken, sterility of the enclosed bottle 
cannot be assured. Open under aseptic conditions only. 


NOT FOR INJECTION OR INTRAVENOUS INFUSION 


PRECAUTIONS: This solution contains no preservative and should not be reused. Prior to use 

check the following: tip should be firmly in place, irrigating needle should be properly seated; 

squeeze out several drops before inserting into anterior chamber. The needie should be 

removed from the anterior chamber prior to releasing pressure to prevent suction. 

ADVERSE REACTIONS: When the corneal endothelium is abnormal, irrigation or any other 

trauma may result in bullous keratopathy 

DOSAGE AND ADMINISTRATION: The adapter plug is designed to accept an irrigating needle 

Tissues may be irrigated by attaching the needle to the Drop-Tainer® bottle as explained below 

External irrigation may be done without the irrigating needle 

Method of using Adapter Plug for Luer-Lok® Hub Ophthalmic irrigating Needle 7 
1. Aseptically remove Drop-Tainer® bottle from blister by peeling paper backing Pd 
2. Snap on surgeon's irrigator needle. Push until firmly in place and twist 
3. Test assembly for proper function before use 7 

NOTE: Luer-Lok is a registered trademark of Becton, Dickinson and Company P 

HOW SUPPLIED: 15ml sterile Drop-Tainer® Bottle. NDC 0065-0795-15. 30ml sterile 

Drop-Tainer® Bottle. NDC 0065-0795-30 7 

STORAGE: Store under ordinary conditions at 46° to 80°F. (8° to 27°C.) L 


Alcon Suraical 


Surgical Products Division 
Alcon Laboratories, Inc. 

P.O. Box 1959 

Fort Worth, TX 76101 
817/293-0450 


©1985, Alcon Laboratories, Inc P i 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8⁄2 X 11-inch 
heavy white paper with a 1¥2-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use acronyms or abbrevi- 
ations, except for standard measurements. Do 
not use vertical lines or underlining anywhere 
in the text. In the upper right-hand corner, 
identify each page with a number, first author's 
name, and an abbreviated title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces) in the upper right hand corner, 
and each author’s name with the highest aca- 
demic degree. The departmental affiliation of 
each author and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. The name and mailing 
address of the author to whom requests for 
reprints should be directed must be indicated. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
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illustration number, an arrow indicating the 
top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6% inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color | 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Tables must be double spaced. Each table 
must be titled and numbered consecutively 
according to its appearance in the text. Vertical 
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lines should not be used. Abbreviations must 
be explained in a footnote. 


Proofs 

A copy of the edited typescript is sent to the 
corresponding author. Corrections must be 
clearly indicated in red ink. Each author query 
must be answered. Alterations can be mini- 
mized by careful initial preparation of the man- 
uscript. Edited typescripts must be returned to 
the Manuscript Editor within 48 hours of re- 
ceipt. Illustration and table proofs are mailed 
several weeks after receipt of the edited type- 
script. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 
CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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GLAUCOMA 


THE FOURTH INTERNATIONAL SYMPOSIUM OF 
THE NORTHERN EYE INSTITUTE 


14th-16th July 1988 


AT THE 
RAMADA RENAISSANCE HOTEL 
MANCHESTER, ENGLAND, U.K. 


Invited Speakers Include The Following: 

L. Bonomi (Italy) Y. Kitazawa (Japan) J. Wise (USA) 

B. Damato (UK) V. Marmion (UK) P. Wishart (UK) 

J. Flammer (Switzerland) C. Migdal (UK) J. Pollack (USA) 

P. Graham (UK) A. Molteno (New Zealand) J. Brazier (UK) 

D. Henson (UK) M. Raines (UK) A. Elkington (UK) 

J. Herschler (USA) C. Phillips (UK) G. McClure (UK) 

R. Hitchings (UK) B. Schwarz (USA) |. Grierson (UK) 

T. Jerndal (Sweden) J. Thomsitt (UK) T. Zimmerman (USA) 
J. Kanski (UK) P. Watson (UK) R. Vogel (USA) 


FOR FURTHER INFORMATION CONTACT 


Dr. R. P. F. Gregory 
Dept. Biochemistry and Molecular Biology 
The Medical School 
Oxford Road 
Manchester, M13 9PT 
ENGLAND, UK 
Telephone Number 061-275-5063 





QUANTITATIVE A—and B—SCAN ULTRASONOGRAPHY 
and 


FACULTY: Stanley Chang, MD 
DIAGNOSTIC IMAGING of the EYE and ORBIT 


Frederic L. Lizzi, EngScD 

Mark J. Rondeau 4 
Leslie Saint Louis, MD 

Ronald H. Silverman, PhD 

Mary P. Whalen, BA 





Department of Ophthalmology Cornell University Medical School 
New York, New York 


Sixteenth Annual Course June 2nd and 3rd, 1988 GUEST FACULTY: Louise A. Berlin, RDMS 


Richard D. Binkhorst, MD 
Barrett G. Haik, MD 


Mary E. Smith, ROMS 
under the direction of 


D. JACKSON COLEMAN, MD i 
LOCATION: The course will begin at the Uris Auditorium 


Cornell University Medical College 


FEE: $300 physician 1300 York Avenue 
$200 Residents, Fellows, and Technicians ** New York, New York 
CME: This program has applied for 14 hours Category | AMA credit FOR INFORMATION CONTACT: Mary P. Whalen 
212/472-4540 Course Coordinator, USG ‘88 


525 East 68th Street 


** ification f tment Chairman) 
(letter of verification from Departmen i NYC, NY 10021 F—818 
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KONACNO] 
OF YOUR 
PATIENT S IOP 


Recent Clinical Evaluation Demonstrated... 


In patients previously controlled on today’s standard 
for glaucoma therapy, betaxolol was unable to provide 
comparable IOP control. 
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DUN I LUSE GO) hele 
OF YOUR PATIENT S IOP 


In a multicenter study, recent clinical evaluation,*? of 353 patients with a history of 
satisfactory IOP control and tolerability while on TIMOPTIC® (Timotol Maleate, MSD): 


m Confirmed the benefits of maintaining therapy with TIMOPTIC for IOP control 
m Demonstrated that TIMOPTIC surpassed Betoptic in maintaining IOP control 


In patients previously controlled on TIMOPTIC, Betoptic was unable to maintain 
comparable IOP control: 


mm Hg 


21 MEAN INTRAOCULAR PRESSURE 
Average Eye 


betaxolol 


© 


TIMOPTIC 
a EE ieee 


week 1 week 4° week 8* week 12° 
+p <0.01 


At week 12, 97% of 149 patients on TIMOPTIC continued to be 
satisfactorily controlled. 


At weeks 4, 8, and 12, significant increases in baseline IOP (p =0.01) 
were seen in the patients treated with Betoptic. 


1Data available upon request from Merck Sharp & Dohme, Professional Services Department, West Point, PA 19486. 


2A total of 353 patients whose IOP was satisfactorily controlled with TIMOPTIC and in whom the drug was well toler- 
ated were continued on TIMOPTIC 0.5% b.i.d. during a 2-week baseline period, Patients contributing data were then 
randomly assigned in a double-masked fashion in demographically similar groups to continue to receive either 
TIMOPTIC 0.5% b.i.d. (n = 149) or Betoptic 0.5% b.i.d. (ñ = 146). Following a baseline measurement, patients were 
evaluated for IOP after 1, 4, 8, and 12 weeks of therapy. In the average-eye approach, values from the right and left 
eye were averaged at each time point to obtain the values used in the analysis. In the worst-eye approach, the eye 
with the higher baseline IOP was followed throughout the course of the study. 


As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged therapy has 
been reported in some patients. However, in one long-term study in which 96 patients have been followed for at 
least 3 years, no significant difference in mean IOP has been observed after initial stabilization. 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; 
overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to any component of this product. 
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NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1987 by Merck & Co., INC. 





PATIENTS EXHIBITING CHANGES IN INTRAOCULAR PRESSURE 
(FROM TREATED BASELINE) = +5 mmHg 


Worst Eye 


betaxolol 
n= 148 


O 


Percent of Patients 


TIMOPTIC 


= 151 


Total Number of Patients 


-D <0.01 Week 1 Week 4° Week 8° Week 12° 


Nearly 1 out of 5 patients treated with Betoptic showed an increase in IOP = +5 mm Hg at week 12 


For the majority of patients 
with chronic open-angle ” 
glaucoma or elevated IOP 
who are at sufficient risk 
to require therapy 


STERILE OPHTHALMIC eon 
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Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing information on the following page 





TIMOPTIC 


(TIMOLOL MALEATE|MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure 
In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 

Mayor Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 
Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade 

` Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
Suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolo! has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms. 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC is 
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As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC’ (Timolol Maleate. 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbances. 
left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministration should 
be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction time. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
Cally in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats. 
there was a Statistically significant (p= 0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice. there were statistically significant (p= 0.05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg/kg/day. but not at 5 or 50 mg/kg/day. There was also a significant increase in mammary 
adenocarcinomas at the 500-mg/kq day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg kg. but not at doses of 5 or 50 mg/kg/day An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established in man. Furthermore. in adult human temale subjects who 
received Oral dosages up to 60 mg timolol maleate, the maximum recommended human oral dosage. there 
were no clinically meaningful changes in serum prolactin 

There was a Statistically significant increase (p= 0.05) in the overall incidence of neoplasms in female mice 
at the 500-mq/kg/day dosage level 

Timolo! maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transformation asSay (up 
to 100 g/mL). In Ames tests. the highest concentrations of timolol employed. 5000 or 10,000 .Q/plate, 
were associated with statistically significant elevations (p= 0.05) of revertants observed with tester strain 
TA100 (in seven replicate assays) but not in the remaining three strains. In the assays with tester strain 
TA100, no consistent dose response relationship was observed. nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg/kg/day (50 times the maximum recommended human oral dose) showed no evidence of fetal malforma- 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1.000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions. 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlled 
Studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, takirtg into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well-controlled 
studies. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed. 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension, syncope, heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression, 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease), respiratory failure, dyspnea, nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation. including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis 

Causal Relationship Unknown: The following adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue: Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, dry mouth; Nervous 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss; Cardiovascular: Edema. worsening of arterial insufficiency, Rayn- 
aud's phenomenon, vasodilatation: Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hematologic: 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation. 
increased pigmentation, sweating, cold hands and feet; Musculoskeletal: Arthralgia, claudication: Nervous 
System/Psychiatric: Vertigo, local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration; Respiratory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: 
Urination difficulties. 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purpura; 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis. and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolo!. This syndrome has 
not been reported with timolol maleate 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER™ ophthalmic dispensers with a con- - 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™ (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information). 

Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg. 


M S D For more detailed information, consult your MSD 
RCK Representative and the Prescribing Information. 
SHARP, Merck Sharp & Dohme, Division of Merck & Co., Inc., 
DOHME West Point, PA 19486 
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Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 


Tear Duct Tubes 
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J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 


tray protects your tubes as well as 

providing a convenient way of 

Date, Aesculapius Publishing Company, 1970. 

L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 
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from the three Jones Tube Sets. 


Sterilization and handling...with 
enough pockets to hold all tubes 
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59, No. 5, May, 1965. 


aluminum, 
*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 ® (503) 643 


Weiss finije Glas Blowing Co 


Additional Information Available From: 
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g 
This anodized 
now gives you a 


fast way of 
measuring tubes 


Conjunctivodacryocystorhinostomy * 
convenient method for storage of 
Measurin 
Scale 
aluminum scale 
for go-no go 
dimensions. 


This sturdy plastic tray provides a 
tubes. Outstanding as backup 


storage for refilling the steriliza- 


tion tray. 





Storage Tray 
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Now Reach For It 


re. CONTACT YOUR ALCON REPRESENTATIVE 
<i OR CALL 817-293-0450 TO FIND OUT HOW 
ALCON SURGICAL INSTRUMENTS CAN 
PUT PERFECT PERFORMANCE WITHIN 
YOUR REACH. 


Alcon Laboratories, Inc. PO. Box 6600 Fort Worth, Texas 76115 
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t wasnt that long 
ago I extracted with a cryoprobe, 
prescribed glasses, and hoped my 
patients could adjust. Today, I try 
to help them understand how far 
cataract treatment has come in 
just 20 years.” 


< Custom Care Kits h 











Phacoemulsification | 
itha units 





Auto Keratometer 





Ultrasonic Biometer 





` Automatic Refractor 





i anganonispirarnon i % 


system 





T Sureial Dis 











sables 
Professional Education f 





- Sea eed Of EOF TT EN YO ESEP RT OP PPR r Re Te re er> © 

+2 nd 07-0 74 Fe oits peso sere state sess ieses tetateracicers 
y rr Me 50-40 oO 2810 30 pi Loedescdst te rhea tenes yirthte 373 
z eee er ee ob 1O re 5616 ve se ó 50 rse PO wens 10-748 One a 
PPPLS Peis Ie fry yyy 

P59 140d db TOS 7O SO FO po ed pó toeo, 
e eee se rerogesese ys: 


3 
; astra REIER yeaity 
‘ ay ot y* pe we diogh pee re: 

Petesetegsyes paeretiseseaese st sisi. 
ressseasssstavatechasesere A rs pesao sete S 

peripetie yi itsesi Aetate ys iesersreye appii 
$ — 3 se bond tobe he reed igiri peneee pe sees re rers to nsn dos peered be bees ert 3 ae 
rasp: i RIY SraSesElsPts Ses saseSsses eo teat ose ses aiii 
333 Sersaeeepeseds sess SIISII 


Wee heey 


ig ee Ot be 


see nee 


osytye 


mt te podes ote 


oo yo ye re prese 
j... eet we - * $e eee ~ 64 be 
-pesdsese 7 4 ` Terina st te eot owes ` + $ -= 2 @ 6d. wt weuee 
sl eses abet Tat Tna pe eee ce sirine E ; 
Steps oR Hiriy s 
si 


nGebee LAL ul" 
733 SG 
Sam 
goes 


. Sere nee 
zr . aipe te OLS 


sret 


45g et 


eal yenset t 


er et see 
reeves, 


seriet 
tye 


ea tet pes eet are! 
ob nos nab nied 


Pee pe oe Oe Se 


espi Se cetet eter ms, 


oe ban ee ae aeeeeel 
waste sededatet pinion 


A eeeeseluoere 


be Os 
pee seserese . Syst: 
eer. ase pe 
rere 4 7! } a po 03 103056 7 Jyt tate 


septer 


“+ 
ei 
ba Fa ae be ees 


I 


ay 
G 


goe be be ee irt 
>i 


BETTE 
{ 


sore 
ee 
abe tees 


t 
aths 
etery 


4 oad ey 

stó rópt sare se 

bobs oayt ot 

Ost os ob pes 
aate 


Ot 


sereset ot 
vector se yey 
wei bate des oe ye 
PROTOSS Te 29 1S 5e | 
sere rervero ses" 
eee stee peed 


bé bs haere neers 


or ere 
PEt ee} 7 
basrerec? 


26 bose se 30 ROTO Ce NO ee | 
MP SR2O FO Oe 30 2e Ds $ 

4 i,t. retege tepet 
4 seg: e Sh adh aa ie 
THIS 


. 
r 


epee tose res. 


f 


+ heeie 


eee ere 


$> 


eRe et peeteeee 
ji peated ot ot 
Pmt rereety 


ptet 


KINTI 
Pye ee yeeah yt y nS e 
ore 


Sierre reste 
one Sees =e! $ poo se 
44st É P s.. rower’ 
port edor heeraeo tor 
regep 


TEIS: 


i 
Peverstt tteora itat 


bbe 
bryte 
whe 

ta be Pe Oe 


Tiheda Ord 
. 
7 + ore 


dors 


in. 


ote dye 
ptet 


4 ee hier ee 
+ oe he eet 


og Sas 


iSi 
eestor 
wun rh epene es 


za 
oO 


LESILE ba be be be be ree 


ief st 


r 


O 


f 


€ 


™ 


t 


lance 
pei ale 


sodium) 0.03% 
i 


Ocufen 
Liqu 


NOC 
Caution 
(fturbiprofen 


TISSE: 


The Allergan All 





Ocufen® 
(flurbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution 


INDICATIONS AND USAGE 
Ocufen is indicated for the inhibition of intraoperative miosis. 


CONTRAINDICATIONS 

Ocufen is contraindicated in epithelial herpes simplex keratitis (dendritic 
keratitis) and in individuals who are hypersensitive to any components of 
the medication. 


WARNINGS 

There exists the potential for cross-sensitivity to acetylsalicylic acid and 
other nonsteroidal anti-inflammatory drugs. Therefore, caution should be 
used when treating individuals who have previously exhibited sensitivities 
to these drugs. 


PRECAUTIONS 

General: Patients with histories of herpes simplex keratitis should be 
monitored closely. Ocufen is contraindicated in patients with active herpes 
simplex keratitis. Wound healing may be delayed with the use of Ocufen. 


Drug interactions: Interaction of Ocufen® (flurbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution with other topical ophthalmic medica- 
tions has not been fully investigated. 


Although clinical studies with acetylcholine chloride and animal studies 
with acetylcholine chloride or carbachol revealed no interference, and there 
is no Known pharmacological basis for an interaction, there have been 
reports that acetylcholine chloride and carbachol have been ineffective 
when used in patients treated with Ocufen. 


Carcinogenesis, mutagenesis, impairment of fertility: Long-term studies 
in mice and/or rats have shown no evidence of carcinogenicity or impair- 
ment of fertility with flurbiprofen. Long-term mutagenicity studies in animals 
have not been performed. 


Pregnancy: Pregnancy category C. Flurbiprofen has been shown to be em- 
bryocidal, delay parturition, prolong gestation, reduce weight, and/or slightly 
retard growth of fetuses when given fo rats in daily oral doses of 0.4 mg/kg 
(approximately 185 times the human daily topical dose) and above. There 
are no adequate and well-controlled studies in pregnant women. Ocufen 
should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 





AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 

NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 


assigned for response at no additional charge (Box xxx 


AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 
American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 
DEADLINE: Classified ads must be received by the 20th 


of the month, two months before the month in which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box ————— AJO, address above. 


POSITIONS AVAILABLE 


OCULOPLASTIC SURGEON: To join growing oculoplastics practice in inla 
industrial city. No general ophthalmology. Excellent opportunity for indiv 
ual willing to expand practice. Salary, benefits, leading to partnership. Se 
C.V. in confidence to Box 126 AJO. 


Nursing mothers: It is not known whether this drug is excreted in human 
milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants from flurbiprofen 
sodium, a decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug to OPHTHALMOLOGIST: Excellent opportunity to join a busy, growing ophthalm 
the mother. ogy practice in South Central Pennsylvania. Excellent salary and benef 


Pediatric use: Safety and effectiveness in children have not been established. with potential for partnership in future. Send C.V. to Box 148 AJO. 


ADVERSE REACTIONS 

The most frequent adverse reactions reported with the use of Ocufen are 
transient burning and stinging upon instillation and other minor symptoms 
of ocular irritation. 


It is known that some systemic absorption does occur with ocularly ap- 
plied drugs, and that nonsteroidal anti-inflammatory drugs have been shown 
to increase bleeding time by interference with thrombocyte aggregation. 
There have been reports that ocularly applied Ocufen may cause an in- 
creased bleeding tendency of ocular tissues in conjunction with surgery. 
It is recommended that Ocufen be used with caution in surgical patients 
with known bleeding tendencies or who are receiving other medications 


GLAUCOMA SPECIALIST 


Ophthalmologist with subspecialty training in glaucoma and interest in 
laboratory research is sought for a full-time position in the Department 
of Ophthalmology. Academic rank commensurate with credentials. 
Qualifications include completion of an approved residency program, 
fellowship training and Board certification. Duties include patient care, 
research, teaching residents and medical students. Send curriculum 
vitae, publication list, and references to: 
Robert Machemer, M.D. 
Professor and Chairman, Department of Ophthalmology 
Duke University Eye Center 


Box 3802 
Durham, N.C. 27710 
(919) 684-3891 


Duke University is an Affirmative Action/Equal Opportunity Employer 


ee F a O ii 
be The Allergan Alliance S@BS 3 INDIANA: Well-established, high tech facility; join B/C ophthalmologist with 
‘fa Te Se Bae latest equipment; Coherent Argon 920; Coherent Yag; extremely high su 


cal volume. $100,000+ leading to partnership. Reply to Box 008 AJC 


which may prolong bleeding time. 





ASSOCIATE: Unique opportunity in eastern Penna. Largely referral two-doc 
two-office, dynamic practice, quality city, desires associate. Oculoplas 
retina, glaucoma training an asset, but not a must. Exceptional office st 
Salarv. henefits. leadina to partnership. Box 009 AJO. 


Allergan, Inc., Irvine, CA 92713 © 1987 
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INSTRUCTOR: Dept. of Ophthalmology, University of Louisville. Ophthalmolo- 
gist to staff clinics and surgery. Salary $40,000 and benefits. Send C.V. to 
Diana Hammond, University of Louisville, Dept. of Ophthalmology, 301 E. 
Muhammad Ali Blvd., Louisville, KY 40202. AA/EOE. 


CLEVELAND 


General ophthalmologist or medical ophthalmologist to join a highly 
successful multispecialty group practice. 

Ophthalmologist with subspecialty training or fellowship would be pre- 
ferred. 

MEDNET is one of Ohio's largest and fastest growing group practices. 
Located in the eastern suburbs of Cleveland it offers an exceptional 


career opportunity for an outstanding professional to become part of a 
dynamic 100+ physician practice. 
Please send replies to: 


Robert A. Lubell 
MEDNET 
18599 Lake Shore Blvd. 
Euclid, Ohio 44119 


OPHTHALMOLOGISTS 


Denver, Colorado 


Positions available for BE/BC general oph- 
thalmologists with established multi-special- 
ty group practice HMO. Five full service out- 
patient clinic facilities located through the 
Denver metropolitan area. Well-equipped of- 
fices and surgical facilities with minimal re- 
fracting. Attractive salary and benefit pack- 
age which includes vacation, educational 


Or call (216) 383-7862 leave, liability insurance and profit-sharing. 


Beautiful geographical area with many cul- 
tural and recreational opportunities. Please 
contact: 





GLAUCOMA/NEURO-OPHTHALMOLOGIST: Fellowship trained physcian to as- 


sociate with large referral retina practice in southeast. Private practice, 
university affiliation. Will provide additional training in medical retina. Salary 


negotiable. Send complete C.V. to Box 017 AJO. V.A. LaFleur, M.D. 


Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 


MASSACHUSETTS: General Ophthalmologist for association leading to part- 
nership. Ideal family area with unparalleled educational facilities. Box 018 
AJO. 


MEDICAL RETINA SPECIALIST/MEDICAL OPHTHALMOLOGIST: Full-time Denver. CO 80205 
position with vitreoretinal subspecialty group practice in southeast. Ultra- ? 
sound, electrophysiology, fluoroscein angiography, krypton and argon laser. (303) 861-3262 
We can provide training if necessary. Salary negotiable. Send complete 
C.V. to Box 020 AJO. EOE 


OPHTHALMOLOGISTS: Fellowship-trained sub-specialist needed to join busy, 
well-established ophthalmology group in Philadelphia suburb. Primary need 
is pediatrics and oculoplastics. A commitment to excellence and a caring 
personality a must. Partnership potential. Send C.V. Box 023 AJO. 





HI-VOLUME ANTERIOR SEGMENT PRACTICE/MAJOR METROPOLITAN SUN- 
BELT LOCATION: Seeks BC/BE Ophthalmologist. Fellowship or subspecial- 
ty npari fares anid mandatory. All replies held in confidence. Send THE EYE 

tt .V. to Box 025 AJO. lL a) 
pe ee eee A © í INSTITUTE OF 
NORTHWESTERN OHIO 





OPHTHALMOLOGISTS: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode Island Group Health Association, 
Two Davol Square, Providence, RI 02903. 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 





GENERAL OPHTHALMOLOGIST: Growing four-physician practice in southeast 
Virginia is seeking a general ophthalmologist with subspecialty preferred 
but not necessary. Send C.V. to Medical & Surgical Eye Specialists, Inc., 
801 Medical Tower, Norfolk, Virginia 23507. 


ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 


GENERAL OPHTHALMOLOGIST 


To join expanding eye department at the multispecialty Kaiser Perman- 
ente Medical Center, a prepaid HMO, at Oakland, CA. Competitive 
salary and generous benefit package offered. The eye department 
consists of 10 M.D.'s with subspecialties in glaucoma, pediatrics, ocu- 


loplastics and retina, and 10 O.D.'s. Fully equipped offices with excel- 
lent technician support. UCSF resident training affiliation. Send C.V. to 
Richard A. Brown, M.D., 280 W. MacArthur Bivd., Oakland, CA 94611. 


available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 





Eye Institute of Northwestern Ohio 
9555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


MEDICAL/PEDIATRIC OPHTHALMOLOGIST: Part or full time for small ethical 
group. Prosperous lovely northeast oceanfront community. Send letter with 
photo to Box 027 AJO. 


ASSOCIATE: Expanding prestigious general ophthalmology practice in Fresno, 
California seeks associate. Retinal experience and/or refractive surgery 
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MEDICAL CENTER 


DD RUSH-PRESBYTERIAN-ST. LUKE’S 


CORNEAL SURGERY FOR THE ANTERIOR SEGMENT SURGEON: 
A HANDS-ON WORKSHOP 
June 24 and 25, 1988 


Guest Faculty 


John D. Hunkeler, MD, Kansas City 
Kenneth R. Kenyon, MD, Boston 
Richard L. Lindstrom, MD, Minneapolis 
George O. Waring, III, MD, Atlanta 


Rush Faculty 
Richard F. Dennis, MD 
Director, Cornea Service 
Thomas A. Deutsch, MD 
Andrew O. Lewicky, MD 


Course directors: Randy J. Epstein, MD & Jonathan B. Rubenstein, MD 


A course designed for the practicing ophthalmologist, featuring the latest techniques in: 


e Corneal transplantation 

e Epikeratophakia: Approved by AMO for 
certification or re-certification, including the 
new ‘‘no-keratectomy technique” 

e Astigmatism surgery 


TUITION 


e Management of IOL complications 
Anterior segment trauma surgery 
Conjunctival surgery for corneal disease 
Pterygium surgery 
Radial Keratotomy 


Lecture Sessions: $300 (one day only, $175). Laboratory Sessions (Optional): $500 (one day only, $300). 


Technical Personnel: $50/day. Residents: $25/day. 


After April 30, 1988 a $100 surcharge will be added. 


This course will be held at Rush-Presbyterian-St. Luke’s Medical Center, Chicago, Illinois. 


16 Hours of Category I CME included. 


Contact: Rush-Presbyterian-St. Luke’s Medical Center, Office of Continuing Medical Education, 


600 S. Paulina, Chicago, IL 60612 (312) 942-7095. 


Full-time academic position available for a 
Comprehensive Ophthalmologist at Indiana 
University School of Medicine, at the level of 
Assistant Professor. Applicants need to have 
completed a recognized residency in Ophthal- 
mology, eligibility for Indiana licensure and 
Board certification. Applicants should have a 
strong interest in teaching as the primary re- 
sponsibility and will oversee a large general 
Ophthalmology clinic which has 10,000- 
12,000 patient visits per year. Primary respon- 
sibilities include, resident and medical student 
instruction in patient care, staffing of clinical 
and surgical patients as well as administrative 
duties related to the position. 


Indiana University is an Equal Opportunity and 
Affirmative Action Employer. Send C.V., and 
list of references to: 


Robert Yee, M.D. 

c/o Sandra Eads 
Indiana University 
Department of Ophthalmology 
702 Rotary Circle 
Indianapolis, Indiana 46223 





PEDIATRIC 
OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in Pediatric 
Ophthalmology is sought for full-time position in Uni- 
versity Department of Ophthalmology as Chief of Ser- 
vice at Arkansas Children’s Hospital. Academic rank 
commensurate with credentials. Must have completed 
an approved eye residency training program, appropri- 
ate fellowship training, and be Board certified or eligi- 
ble. Duties include teaching residents and medical stu- 
dents, patient care and research. Send curriculum 
vitae, publications list and the names and addresses of 
3 references to: 


John P. Shock, M.D. 

Professor and Chairman 
Department of Ophthalmology 
University of Arkansas for Medical Sciences 
4301 West Markham 
Little Rock, Arkansas 72205 
(501) 661-5150 


Equal Opportunity Employer 
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Summary of Product Information 


USES 

Healon® is indicated for use asa surgical aid in cataract extraction 
(intra- and extracapsular), IOL implantation, corneal transplant, 
glaucoma filtration and retinal attachment surgery. 


In a te procedures in the anterior segment of the eye, instilla- 
tion of Healon® serves to maintain a deep anterior chamber dur- 
ing surgery allowing for efficient manipulation with less trauma 
to the corneal endothelium and other surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous 
face and prevent formation ofa postoperative flat chamber. 


In posterior segment surgery Healon® serves as a surgical aid to 
gently separate, maneuver and hold tissues. Healon® creates a 
clear field of vision thereby facilitating intra- and postoperative 
inspection of the retina and photocoagulation. 


CONTRAINDICATIONS 
At present there are no known contraindications to the use of 
Healon® when used as recommended. 


PRECAUTIONS 
Those normally associated with the surgical procedure being 
performed. 


Overfilling the anterior or posterior segment of the eye with 
Healon® may cause increased intraocular pressure, glaucoma, or 
other ocular damage. 


Postoperative intraocular pressure may also be elevated as a result 
of pre-existing j paean compromised outflow, and by operative 
procedures and sequelae thereto, including enzymatic zonulysis, 
absence of an iridectomy, trauma to filtration structures, and by 
blood and lenticular remnants in the anterior chamber. Since the 
exact role of these factors is difficult to predict in any individual 
case, the following precautions are recommended: 

— Don't overfill the eye chambers with Healon® (except in glau- 
coma surger y—see Application section). 

— In posterior segment procedures in aphakic diabetic patients 
special care should be exercised to avoid using large amounts of 
Healon® 

— Remove some of the Healon® by irrigation and/or aspiration at 
the close of surgery (except in glaucoma surgery—see Applica- 
tion section). 

— Carefully monitor intraocular pressure, especially during the 
immediate postoperative period. If significant rises are ob- 
served, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind 
Healon® 


Because Healon® is a highly purified fraction extracted from 
avian tissues and is known to contain minute amounts of protein, 
the physician should be aware of potential risks of the type that 
can occur with the injection of any biological material. 


Because of reports of an occasional release of minute rubber 
particles, presumably formed when the diaphragm is punctured, 
the physician should be aware of this potential problem. Express a 
small amount of Healon® from the syringe prior to use, and 
carefully examine the remainder as it is injected. 


Avoid reuse of cannulas. Ifreuse becomes necessary, rinse cannula 
thoroughly with sterile distilled water. 


Sporadic reports have been received indicating that Healon® may 
become “cloudy” or form a slight precipitate following instillation 
into the eye. The clinical sleaiicancs of these reports, if any is not 
known since the majority received to date do not indicate any 
harmful effects on ocular tissues. The physician should be aware 
of this phenomenon and, should it be observed, remove the cloudy 
or precipitated material by irrigation and/or aspiration. 


In vitro laboratory studies suggest that this phenomenon may be 
related to interactions with certain concomitantly administered 
ophthalmic medications. 


Use only if solution is clear. 


ADVERSE REACTIONS 

Healon® is extremely well tolerated after injection into human 
eyes. A transient rise of intraocular pressure postoperatively has 
been reported in some cases. 


In posterior segment surgery intraocular pressure rises have been 
reported in some patients, especially in aphakic diabetics, after 
injection of large amounts of Healon® 


Rarely, postoperative inflammatory reactions (iritis, hypopyon) 
as well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to Healon® has not been 
established. 


HOW SUPPLIED 

Healon® is a sterile, nonpyrogenic, viscoelastic preparation sup- 

Ray in disposable glass syringes, delivering 2.0 ml, 0.75 ml, 
.55 ml or 0.4 ml sodium hyaluronate (10 mg/ml) dissolved in 
hysiological sodium chloride-phosphate buffer (pH 7.0-7.5). 

ch ml of Healon® contains 10 mg of sodium hyaluronate, 8.5 

mg of sodium chloride, 0.28 mg of disodium hydrogen phosphate 

dihydrate, 0.04 mg of sodium ihydrogen phosphate hydrate and 

q.s. water for injection U.S.P. Healon® syringes are terminally 

sterilized and aseptically packaged. A sterile single-use, 27-gauge 

cannula is enclosed in the 0.4-ml, 0.55-ml, and 0.75-ml boxes. 

Refrigerated Healon® should be allowed to attain room tempera- 

ture (approximately 30 minutes) prior to use. 

For intraocular use. 

Store at 2— 8°C. 

Protect from freezing. 

Protect from light. 


CAUTION 

Federal law restricts this device to sale by or on the order of a 
physician. 

MANUFACTURED BY For: Pharmacia Ophthalmics, Inc 
Pharmacia AB Pasadena, CA 91107 
Uppsala, Sweden 

Revised: January 1988 

Healon is covered by 

U.S. patent 4,141,973 ,1979 


Pharmacia 
Ophthalmics 


2650 E. Foothill Blvd 
Pasadena, CA 91107 
800-423-4872 








JULES STEIN EYE INSTITUTE 


Faculty positions are available in the Department of Ophthalmology 
and Jules Stein Eye Institute, UCLA School of Medicine. Responsibil- 
ities for these positions include strong commitment to teaching and 
resident training, research interests and experience, patient care, and 
administrative ability. Requirements include ophthalmology residency 
training, completion of appropriate fellowship training and medical li- 
censure or eligibility for licensure in California. Full-time positions are 
available in the following subspecialties: 


1) Comprehensive Ophthalmology 


2) Glaucoma 
3) Ophthalmic Plastic Surgery 
Academic rank and salary are negotiable, based on skills and experi- 
ence. Please send curriculum vitae and publication list to: 
Bradley R. Straatsma, M.D. 
Professor and Chairman 
Department of Ophthalmology 
UCLA School of Medicine 
10833 Le Conte Ave. 
Los Angeles, Calif. 90024-1771 


UCLA is an Equal Opportunity Affirmative Action Employer 


RETINAL/VITREOUS OR PEDIATRIC/STRABISMUS 


Two BC general ophthalmologists with strong academic back- 
grounds seek fellowship trained ophthalmologist to establish first 
subspecialty department. Ultra modern eye institute. 7,000 square 
foot office with ten refracting lanes. Adjoins medical center. Must 
be willing to do some general ophthalmology while building subspe- 
cialty practice. No cataract/IOL surgery. Arrangements are flexi- 
ble, full or part-time, salary and production incentive. For special 
needs such as family, exemption from routine after hours call con- 
sidered. Association with equity purchase also possible. Stable, 
diverse economy in beautiful, metropolitan mid-west city. Send 
photo and C.V. to Box 028 AJO. 





PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Pediatric Ophthalmology. State-of-the-art Clinical Eye Cen- 
ter with approved freestanding outpatient ophthalmic surgical facility. 
Beautiful and convenient Mid-Atlantic location within short driving dis- 
tance to Washington, Baltimore and Philadelphia. Reply to Box 138 
AJO. 





MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 
mology. State-of-the-art Clinical Eye Center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more and Philadelphia. Reply to Box 139 AJO. 





ASSISTANT PROFESSOR 


The Ohio State University Department of Ophthalmology—Full time 
research faculty position in ophthalmology. M.D., D.O., or Ph.D. Will be 
responsible for conducting basic research. Plans, conducts, coordi- 
nates, promotes and initiates general research within Ophthalmology 
Department. The candidate should have experience in electron mi- 


croscopy. Will provide ophthalmologic training for medical students 
and residents. Salary: Negotiable. Applications must be received no 
later than May 1, 1988 to: Maureen A. Meck, Department of Ophthal- 
mology, The Ohio State University, 5024B University Hospitals Clinic, 
456 W. Tenth Avenue, Columbus, OH 43210. An Equal Opportunity/ 
Affirmative Action Employer. 





PLASTICS 
Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 


interest in Oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facility. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore and Philadelphia. Reply to Box 140 AJO. 





FELLOWSHIPS 


GLAUCOMA FELLOWSHIP 


Available July 1, 1988 and July 1, 1989. Clinical research 
and N.Y. License required. Private Practice. Two-year pro- 
gram. Reply to: 


Pei-Fei-Lee, M.D., Director 
Glaucoma Services, P.C. 
1 Executive Park Drive 
Albany, NY 12203 
(518) 438-2751 





PRACTICES FOR SALE 


MAINE: Near coast, lakes, mountains. Excellent quality of life. Large solo sur- 
gical/general ophthalmology practice. Excellent staff and equipment. 1987 
gross: over $600,000 with generous vacations. Financing available. Box 
016 AJO. 


PRACTICE IN PARADISE: Well established solo practice for sale in Pensacola, 
Florida. Situtated on growing west side. Building, practice and equipment, 
and retail optical shop and lab. Beautiful home on water also available. 
Reply to Box 022 AJO. 


OPHTHALMOLOGY PRACTICE FOR SALE: Own office, apartment on main street 
of best town. Excellent hospital, schools, recreation facilities. Retiring phy- 
sician will introduce. Many purchase options, reasonable price. Reply to Box 
026 AJO. 


MEETINGS 


UPDATE ON DIABETIC RETINOPATHY 


Friday, May 20, 1988 
Ramada Inn, Meriden, CT 


Gordon Weir, M.D. 
Joslyn Diabetes Center, Boston 
Gary Abrams, M.D. 
Medical College of Wisconsin 
George Blankenship, M.D. 
Bascom Palmer Eye Institute 
For further information or a brochure, contact: 
Ct. Society of Eye Physicians 
P.O. Box 30 
Bloomfield, CT 06002 
(203) 243-3977 





PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 





NEURO-OPHTHALMOLOGIST 


Boston University School of Medicine 
Department of Ophthalmology 


Full time position for a neuro-ophthalmolo- 
gist. Position includes clinical and teaching 
assignments with unlimited opportunities 
for clinical and/or laboratory research. 


Candidate must be Board certified or eligi- 
ble with advanced training in neuro-oph- 
thalmology. Base salary and fringe benefits 
plus generous opportunity for private prac- 
tice. 


Academic appointment will be commensu- 
rate with level of training and experience. 
Position will include appointment in the 
Department of Neurology. 

Send letter of application, C.V., and refer- 
ences to: 


Howard M. Leibowitz, M.D., Chairman 
Department of Ophthalmology 
Boston University School of Medicine 
80 E. Concord St. 

Boston, MA 02118-2394 


Boston University is an AA/EOE. 





RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well-equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


For additional information, please 
contact: 


V.A. LaFleur, M.D. 
Associate Medical Director 


Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 661-3262 
EOE 
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“Iuse Miochol because it works fast... 


“Tn summary Į use Miochol to quickly pull the pupil down 
over the edge of the lens implant. I want to ensure that the - 
lens is posterior to the iris before I leave the table. 


“Secondly, I prefer Miochol because of its rapid activity 
It constricts the pupil before I finish putting in the suture. 
I dont have to waste time waiting for the pupil to constrict. 


‘And finally, Miochol is not long-lasting. Iwanta normal pupil 
the first day post-op.” 


Robert C. Maynor. Jr, MD, FA.C.S. 
| fat WU ang rr m.d 


October 5, 1987. Huntsville, AL 
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~ Thére’soñly one Miochol’ 


(acetylcholine chloride) Intraocular 


INDICATIONS: To obtain complete miosis in seconds, by irrigation of the iris after delivery of the lens in cataract 
surgery, aS. well as penetrating keratoplasty. iridectomy and other anterior segment Surgery where rapid, complete 
miosis may be required. CONTRAINDICATIONS: There are presently no known.contraindications to the-use of. 
MIOCHOL (acetylcholine chloride) Intraocular. WARNINGS: /f blister or paper backing is damaged of broken, 
Sterility of the enclosed bottle cannot.be assured. Open under aseptic conditions only. PRECAUTIONS: In the 
reconstitution of the-solution, as described under Directions for Using Univial, if the center rubber plug seal inthe 
univial doés.not-go downver is down, do not use the vial. If miosis:is t0 be obtained quickly and completely with 

` MIOCHOL, obstructions to-miosis, such as anterior or posteriot synéchiae; may require surgery prior to adminis- 
tration of MIOCHOL:In cataract surgery, use MIOCHOL only after-delivery of the lens Aqueous solutions of acetyl- + 
choline chloride are unstable. Prepare-solution immediately before use. Discard any solution that has not been 
used. ADVERSE REACTIONS: Adverse reactions have been reported rarely which are indicative of systemie 
absorption. These include bradycardia; hypotension. flushing; breathing difficulties and sweating: CAUTION: 
Federal law-prohibits dispensing without prescription. HOW SUPPLIED: 2 mi sterile univial,: NDC 0058-2757- 45, 


oiua 
PHARMACEUTICALS 500 lolab Drive, Claremont, CA 91711, 714/624-2020 


-Dr Maynor was not reimbursed for these comments ° fohmorafohwen company 
rar about his use of Miochol® in his practice. ©@IOLAB PHARMACEUTICALS 1988 —iOP-167 
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Propine® 

(dipivefrin hydrochloride) ophthalmic solution, USP, 0.1% 
sterile INDICATIONS: Propine (dipivefrin HCI) is indi- 
cated as initial therapy for the control of intraocular pres- 
sure in chronic open-angle glaucoma. Patients responding 
inadequately to other antiglaucoma therapy may respond to 
addition of Propine. In controlled and open label studies of 
glaucoma, Propine demonstrated a statistically significant 
intraocular pressure-lowering effect. Patients using Propine 
twice daily in studies with mean durations of 76-146 days 
experienced mean pressure reductions ranging from 
20-24%. Therapeutic response to Propine twice daily is 
somewhat less than 2% epinephrine twice daily. Con- 
trolled studies showed statistically significant differences in 
lowering of intraocular pressure between Propine and 2% 
epinephrine. In controlled studies in patients with a his- 
tory of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed intolerance. 
Therapeutic response to Propine twice daily therapy is 
comparable to 2% pilocarpine 4 times daily. In controlled 


PTN: 


(dipivefrin HCI) ophthalmic solution, 


USP. 0.1% sterile 


will see... 


AllgRCAN® 


Allergan’ Pharmaceuticals 
A Division of Allergan, Inc. 
levine, CA 92713 

» © 1987 Allergan, Inc. 


clinical studies comparing Propine and 2% pilocarpine, 
there were no statistically significant differences in the 
maintenance of IOP levels for the two medications. Propine 
does not produce miosis or accommodative spasm which 
cholinergic agents are known to produce. The blurred 
vision and night blindness often associated with miotic 
agents are not present with Propine therapy. Patients with 
cataracts avoid the inability to see around lenticular 
opacities caused by constricted pupil. CONTRAIN- 
DICATIONS: Propine® should not be used in patients 
with narrow angles since any dilation of the pupil may pre- 
dispose the patient to an attack of angle-closure glaucoma. 
This product is contraindicated in patients who are hyper- 
sensitive to any of its components. PRECAUTIONS: 
Aphakic Patients. Macular edema has been shown to 
occur in up to 30% of aphakic patients treated with epi- 
nephrine. Discontinuation of epinephrine generally results 
in reversal of the maculopathy. Pregnancy Category B. 
Reproduction studies have been performed in rats and rab- 
bits at daily oral doses up to 10 mg/kg body weight (5 mg/kg 
in teratogenicity studies), and have revealed no evidence of 


e-daily control, anda 
difference your patients 












impaired fertility or harm to the fetus due to dipivefrin 
HCI. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction 
studies are not always predictive of human response, this 
drug should be used during pregnancy only if clearly 
needed. Nursing Mothers. Ít is not known whether this 
drug is excreted in human milk. Because many drugs are 
excreted in human milk, caution should be exercised when 
Propine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in chil- 
dren have not been done. Animal Studies. Rabbit studies 
indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both 
dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, 
arrythmias and hypertension have been reported with 
ocular administration of epinephrine. Local Effects. The 
most frequent side effects reported with Propine alone were 
injection at 6.5% and burning and stinging at 6% of 
patient eye visits. Epinephrine therapy can lead to adre- 
nochrome deposits in the conjunctiva and cornea. 
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Why use 


for treatin 
endritic . 
sions 
In two different clinical trials 
comparing Viroptic to IDU 
(idoxuridine) and ARA-A 
(adenine arabinoside or 
vidarabince ) in the healing of 
dendritic lesions, Viroptic 
demonstrated superior 
cfhicacy.! ” 


for treating 


eographic 
sions 

In two different clinical trials 
comparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic 
again proved to be superior 
in cfficacy.' 


ives 


First? 


Viroptic® vs. IDU 


(Medical artists conception of typical Dendritic Lesion) 
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(Medical artists conception of typical Geographic Lesion) 


VIROPTIC 
96.3% 


Number 
of 
Patients 


VIROPTIC 
100% 


Number 20 

of 
Patients 15 
10 


5 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 4032 


Viroptic’ vs. IDU 


VIROPTIC 


87.5% 
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Number 10 
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Viroptic Coded Clinical Trial! 


VIROPTIC 


Number 100% 
of 
Patients 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent, Raven Press, New York, 1975, p 4032 


ae Number of Paticnts Healed 
CA Number of Patients Not Healed 









oe. 


Viroptic’vs AKA-A 


95% 
Healed* 


Ninety-five percent of patients in Viroptic clinical 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


S9 We do use idoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the treatment of 
superficial þerpes, with no exceptions. oo 
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2. McKinnon JR, McGill JI, Jones BR: A coded clinical evaluation of adenine arabinoside and trifluorothymidine in the treatment of 
ulcerative herpetic keratitis, in Pavan-Langston D, Buchanan RA, Alford CA Jr (eds ): Adenine Arabinoside: An Antiviral Agent, 


Raven Press, New York, 1975, p 403. 


3. Kaufman HE, Centifanto-Fitzgerald YM, Varnell ED: Herpes simplex keratitis. Ophthalmology 1983;90:700-706. 


A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 





VIROPTIC 


Influriaine) 


OPHTHALMIC SOLUTION, 1% 


STERILE 


Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 


F INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 


keratitis due to Herpes simplex virus, types | and 2. 
CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 


WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 
provement after seven days or complete re-epithelialization has not occurred after 14 
days, other forms of therapy should be considered. Avoid administering VIROPTIC 
continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 





Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 


tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus, 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema ( 2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose® plastic dispenser bottle. 
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Wellcome 


Burroughs Wellcome Co. 
3030 Cornwallis Rd. 
Research Triangle Park, N.C. 27709 





Flawlessly executed 
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In nature, the diamond— 
the most precious of gems—has 
a unique structure. A unique 
potential. 

It is the most basic of the 
gemstones. Because it 
is formed from a single 
element: pure carbon. 

Yet in the hands of 
one who truly under- F 
stands its subtle but 
intricate composition, 3 
this durable, inert SEM shows 
into an exquisite, last- compatibility 
ing treasure. And reach a poten- 
tial which no other mineral can 
match. 

So it is with the family of 
one-piece intraocular lenses 






*Data on file with and available from Pharmacia Ophthalmics Inc. 
Healon® is a Registered Trademark of Pharmacia Inc. © 1988 Pharmacia Inc. 





flawless surface 


resource can be shaped finish designed for 


maximum tissue 


from Pharmacia. 

They, too, are formed from a 
special material: high molecular 
weight PMMA. It has long been 
the IOL material of choice. 

At Pharmacia, this durable, 
inert resource has been shaped 
into flawlessly executed designs. 
They stand out in a combination 
of ways. And reach a potential 
which no other lenses can match. 

Proprietary finite-element 
analysis and computer-controlled 
lathes shape Pharmacia one- 
piece lenses with haptic flexibil- 
ity matching polypropylene- 
looped lenses.* Yet with higher 
plastic memory intended to 
facilitate optimum centration, 
and reduce the chance of glare. 


iece de 
will always 


Stand out. 





sign 


Immaculate surface finish 
may reduce ocular tissue 
irritation for maximum tissue 
compatibility. 

The lighter, thinner designs 
are intended to provide for quick, 
easy insertion and i 
optimum positioning. 

As with Healon® 
(sodium hyaluronate), 
this family of one- 
piece AC and PC lenses Hisher plastic memory designed 
has beencreatedinthe Ze enron 
Pharmacia tradition. 

They are designed | 
to offer a unique com- 
bination of flawlessly 
executed attributes. 

And they will 
always stand out. 


e) Pharmacia 


Pharmacia Ophthalmics Inc. 






: A n ae 
Thin, light-weight optics with 
haptics designed for optimum 
placement and broad-based 
fixation. 





2650 East Foothill Boulevard 
Pasadena, CA 91107 

(800) 423-4872, (800) 423-4866 
or (818) 796-0281 

TELEX: 182195 PHARMUSA 
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“Did | take my eye drops this morning? 
Or, was that yesterday?” 





When multiple-drug regimens 

create multiple-drug problems, you 

can help make sure compliance isnt 
among them. 

Prescribe the only pilocarpine with 
the compliance-encouraging “C Cap” 
advantage—Pilagan™ with C Cap™ 
Compliance Cap. 

ONLY PILAGAN™ WITH C CAP 
ENCOURAGES PROPER COM- 
PLIANCE BY: 

- Tracking the next dose to be taken, 

- Providing a means for others to 
monitor compliance, 

- Minimizing confusion for patients 
on multidose therapy or multiple 
medications, and 

- Offering the cooling, soothing 
effects of Liquifilm® (14% polyvinyl 
alcohol). 


Please see adjacent page for brief 
summary of prescribing information. 
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Pilagan 
(pilocarpine nitrate) 
Liquifilm® sterile ophthalmic 
solution with 


C Cap” 


Compliance Cap Q.1.D. 
15 mL 
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ALLERGAN PHARMACEUTICALS 
A oi of Allergan, inc., Irvine, CA 92713 
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QO SOS 
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Lieberman Phaco Crusher Lieberman Phaco Crusher 
with Offset Tip with Y-Shape Tip 
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#7-202 Putterman Muller Muscle Conjunctiva 
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#8-1063 Coleman Taylor Intraocular Lens Manipulator 


irrigating, with a tear-drop shaped point on tip 


#8-1060 Scott Lens Insertion Forceps vr 4 K a R L | LG In struments Inc 


Instruments shown not actual size 


ENCOURAGE COMPLIANCE. 
PILAGAN” WITH C CAP” 
COMPLIANCE CAP 


e Tracks next dose to be taken, 
* Provides a means for others to monitor compliance. 


e Minimizes confusion for patients on multidose 
therapy or multiple medications, and 


e Offers the cooling, soothing effects of Liquifilm® 
(1.4% polyvinyl alcohol) 


PILAGAN "(pilocarpine a 


Liquifilm® sterile ophthalmic solution wi 
C CAP™ Compliance Cap Q.1.D. 
15 mL 


INDICATIONS AND USAGE: Pilagan Liquifilm is indicated for: 1) The control of intra- 
ocular pressure in glaucoma. 2) Emergency relief of mydriasis in an acutely glauco- 
matous situation. 3) To reverse mydriasis caused by cycloplegic agents. 
CONTRAINDICATIONS: Pilagan Liquifilm is contraindicated in persons aon 
hypersensitivity to any of its components, WARNINGS: Pilocarpine is readily absorbe 

systemically through the conjunctiva. Excessive oon yo a may elicit 
systemic ail oar in some individuals. PRECAUTIONS: General: Pilocarpine 
has been reported to elicit retinal detachment in individuals with pre-existing retinal 
disease sf ge to retinal tears. Fundus examination is advised for all patients 
prior to initiation l on therapy. Carcinogenesis, mutagenesis and Impalr- 
ment of fertility: No studies have been conducted in animals or in humans to evaluate 
the potential of these effects. Pregnancy Category C: Animal reproduction studies 
have not been conducted with pilocarpine. It is also not known whether pilocarpine 
can cause fetal harm when administered to a pregnant woman or can affect reproduc- 
tion capacity. Pilocarpine should be given to a pregnant woman only if clearly needed. 
Ped Use: Safety and effectiveness in children have not been established. ADVERSE 
REACTIONS: Adverse reactions associated with topical pilocarpine therapy include: 
visual blurring due to miosis and accommodative spasm, poor dark adaptation caused 
by the failure of the pupil to dilate in reduced illumination, and conjunctival hyper- 
emia. Miotics have been reported to cause lens opacities in susceptible individuals 
after prolonged use. Systemic reactions following topical use of pilocarpine are rare. 
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LOCATION: THE NEW YORK HOSPITAL/ 
CORNELL UNIVERSITY MEDICAL CENTER 


525 East 68th Street 
New York, New York 10021 
Library Room F—838 
For more information please contact Mary P. Whalen 
212/472-4540 
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about I-Scrub ‘for the hygienic 
care of blepharitis 


“Cleared up chronic complaints of burning, irritation, redness, 
and cloudy vision within 10 days.” 


“My patient had a classic case of blepharitis - couldn’t wear make-up and was 
photophobic. But after two weeks with I-Scrub, all symptoms simply disappeared.” 


“Compliance is excellent, the instructions are easy to follow.” 


“Also does an incredible job of removing eye make-up so | 
routinely recommend it to my contact lens wearers.” 


4 “I keep a supply for use here in the office and then 
send the kit home with the patient.” 


l-Scrub is the new eyelid 
cleanser developed by an eye 
doctor for the hygienic care of 
acute and chronic blepharitis. 
Its microbubble sudsing 
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You and/or your pharmacist 
can get ordering information 
and a copy of our newest price 

list direct from Spectra by 
writing or calling toll free: 


1-800-225-2578 (National) 


~~ 


thorough removal of oily debris, crusted matter, 1-800-344-3390 (Massachusetts only). 
and eye make-up. It is also hypo-allergenic, pH Spectra Pharmaceutical Services, Inc., 
adjusted, and recommended for sensitive eyes. 155 Webster Street, Hanover, MA 02339. 
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Portrait of Noncompliance 


“Drive all day. Drive into night. | measure my time 
in miles, not in hours. And the only schedule | keep 
is the one that gets me to the next loading dock?” 


For many of your glaucoma patients, daily activity is just 
a blur of days into nights. And normal routines—like tracking 
a medication schedule—somehow get lost in the haze. 
Now, you can help these noncompliant patients keep track 
of their medication a new way: by prescribing Betagan with 
C Cap. Allergan’s exclusive C Cap Compliance Cap provides 
your glaucoma patients with a visual dosing cue. That can 
encourage compliance by: 
- Tracking your patient's next dose, and 
- Minimizing confusion for patients on multidose therapy 
or multiple medications. 
And, as ever, levobunolol provides: 
- IOP control with once-daily dosing in the majority of 
patients,!:? and 
- Twice-daily dosing with unsurpassed long-term control’ 
Specify Betagan with C Cap Q.D. or Betagan with C Cap 
B.I.D. Betagan is also available without C Cap. Please see 
adjacent page for brief summary of prescribing information. 


NEW C Cap” 


2 th Betagan’ 
(levobunolol HCI) 0.5% 


Liquifilm® sterile ophthalmic solution with 


C Cap” 
Compliance Cap 


ez... o ee 10 ml 

WBC 11960- 282 - 20 ROC 11980 - 252 -80 

Daanan? Betagar B ® 

Botega” emo efagan” 
Uo strie Uguni" sisie (levobunolol HCI) 0.5% 


A Pan” Liquifilm® sterile ophthalmic solution with 


COMPLIANCE CAP COMPLIANCE CAP ( Cap” 
a ND. W.W. Aa 
Compliance Cap | B.I.D. | 


Sig. Betagon wih C Gp" 
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IS A TURN TOWARD AIDING COMPLIANCE! 





Betagan®(levobunolol HCl) 0.5% 
Liquifilm® sterile ophthalmic solution with 


C CAP" 


Compliance Cap Q.D. 


Betagan®(tevobunolol HCl) 0.5% 
Liquifilm® sterile ophthalmic solution with 


C CAP" 


Compliance Cap B.I.D. 


1. Wandel T. Charap A. Lewis RA et al, Glaucoma treatment with once-daily levobunolol. 
Am J. Ophthalmol 1986; 101:298 

2. David R. Ober M. Foerster Ret al. The efficacy of once-daily beta-blockers for glaucoma treatment. 
Am J. Ophthalmol 1987;104:443 

3. Levobunolol Clinical Study Group. Levobunolol: A beta-adrenoceptor antagonist effective in the 
long-term treatment of glaucoma. Ophthalmology 1985;92:1271. 


Brief Summary of Prescribing Information 


INDICATIONS AND USAGE: BETAGAN Liquifilm sterile ophthalmic solution has 
been shown to be effective in lowering intraocular pressure and may be used 
in patients with chronic open-angle glaucoma or ocular hypertension. 
CONTRAINDICATIONS: BETAGAN is contraindicated in those individuals with 
bronchial asthma or with a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second 
and third degree atrioventricular block; overt cardiac failure (see WARNINGS); 
cardiogenic shock; or hypersensitivity to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, BETAGAN may 
be absorbed systemically. The same adverse reactions found with systemic 
administration of beta-adrenergic blocking agents may occur with topical 
administration. For example, severe respiratory reactions and cardiac reac- 
tions, including death due to bronchospasm in patients with asthma, and 
rarely death in association with cardiac failure, have been reported with topical 
application of beta-adrenergic blocking agents (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and 
its inhibition by beta-adrenergic receptor blockade may precipitate more 
severe failure. /n Patients Without a History of Cardiac Failure: Continued 
depression of the myocardium with beta-blocking agents over a period of 
time can, in some cases, lead to cardiac failure. At the first sign or symptom 
of cardiac failure, BETAGAN should be discontinued. Non-allergic Broncho- 
spasm: In patients with non-allergic bronchospasm or with a history of non- 
allergic bronchospasm (eg., chronic bronchitis, emphysema), BETAGAN 
should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, 
receptors. Major Surgery: The necessity or desirability of withdrawal of beta- 
adrenergic blocking agents prior to major surgery is controversial. Beta- 
adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of 
general anesthesia in surgical procedures. Some patients receiving beta- 
adrenergic receptor blocking agents have been subject to protracted severe 
hypotension during anesthesia. For these reasons, in patients undergoing 
elective surgery, gradual withdrawal of beta-adrenergic receptor blocking 
agents may be appropriate. If necessary during surgery, the effects of beta- 
adrenergic blocking agents may be reversed by sufficient doses of such 
agonists as isoproterenol, dopamine, dobutamine or levartereno! (see OVER- 
DOSAGE). Diabetes Mellitus: Beta-adrenergic blocking agents should be 
administered with caution in patients subject to spontaneous hypoglycemia 
or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. Thyrofoxicosis: 
Beta-adrenergic blocking agents may mask certain clinical signs (eg. 
tachycardia) of hyperthyroidism. Patients suspected of developing thyro- 
toxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. Con- 
tains sodium metabisulfite, a sulfite that may cause allergic-type reactions 
including anaphylactic symptoms and life-threatening or less severe asth- 
matic episodes in certain susceptible people. The overall prevalence of sul- 
fite sensitivity in the general population is unknown and probably low. Sulfite 
sensitivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: General: BETAGAN® (levobunolol HCI) 0.5% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients with known hyper- 
sensitivity to other beta-adrenoceptor blocking agents. Use with caution in 
patients with known diminished pulmonary function. In patients with angle- 
closure glaucoma, the immediate objective of treatment is to reopen the 


angle. This requires constricting the pupil with a miotic. BETAGAN has little 
or no effect on the pupil. When BETAGAN is used to reduce elevated intraocular 
pressure in angle-closure glaucoma, it should be used with a miotic and 
not alone. Muscle Weakness: Beta-adrenergic blockade has been reported 
to potentiate muscle weakness consistent with certain myasthenic symptoms 
(eg., diplopia, ptosis and generalized weakness). Drug Interactions: BETAGAN 
should be used with caution in patients who are receiving a beta-adrenergic 
blocking agent orally, because of the potential for additive effects on sys- 
temic beta-blockade. Although BETAGAN used alone has little or no effect 
on pupil size, mydriasis resulting from concomitant therapy with BETAGAN 
and epinephrine may occur. Close observation of the patient is recommended 
when a beta-blocker is administered to patients receiving catecholamine- 
depleting drugs such as reserpine, because of possible additive effects and 
the production of hypotension and/or marked bradycardia, which may 
produce vertigo, syncope, or postural hypotension. Animal Studies: No adverse 
ocular effects were observed in rabbits administered BETAGAN topically in 
studies lasting one year in concentrations up to 10 times the human dose 
concentration. Carcinogenesis, mutagenesis, impairment of fertility: In a life- 
time oral study in mice, there were statistically significant (p < 0.05) increases 
in the incidence of benign leiomyomas in female mice at 200 mg/kg/day 
(14,000 times the recommended human dose for glaucoma), but not at 12 
or 50 mg/ kg/day (850 and 3,500 times the human dose). In a two-year 
oral study of levobunolol HCI in rats, there was a statistically significant (p 
< 0.05) increase in the incidence of benign hepatomas in male rats 
administered 12,800 times the recommended human dose for glaucoma. 
Similar differences were not observed in rats administered oral doses equiva- 
lent to 350 times to 2,000 times the recommended human dose for 
glaucoma. Levobunolol did not show evidence of mutagenic activity in a 
battery of microbiological and mammalian in vitro and in vivo assays. 
Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose 
for glaucoma. Pregnancy Category C: Fetotoxicity (as evidenced by a greater 
number of resorption sites) has been observed in rabbits when doses of 
levobunolol HCI equivalent to 200 and 700 times the recommended dose 
for the treatment of glaucoma were given. No fetotoxic effects have been 
observed in similar studies with rats at up to 1,800 times the human dose 
for glaucoma. Teratogenic studies with levobunolol in rats at doses up to 
25 mg/kg/day (1,800 times the recommended human dose for glaucoma) 
showed no evidence of fetal malformations. There were no adverse effects 
on postnatal development of offspring. It appears when results from studies 
using rats and studies with other beta-adrenergic blockers are examined, 
that the rabbit may be a particularly sensitive species. There are no adequate 
and well-controlled studies in pregnant women. BETAGAN should be used 
during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether this drug is excreted in 
human milk. Systemic beta-blockers and topical timolol maleate are known 
to be excreted in human milk. Caution should be exercised when BETAGAN 
is administered to a nursing woman. Pediatric Use: Safety and effectiveness 
in children have not been established. ADVERSE REACTIONS: In clinical trials 
the use of BETAGAN has been associated with transient ocular burning and 
stinging in about one in four patients, and with blepharoconjunctivitis in about 
one in 20 patients. Decreases in heart rate and blood pressure have been 
reported occasionally (see CONTRAINDICATIONS and WARNINGS). The fol- 
lowing adverse effects have been reported rarely with the use of BETAGAN: 
lridocyclitis, headache, transient ataxia, dizziness, lethargy, urticaria and pru- 
ritus. Decreased corneal sensitivity has been noted in a small number of 
patients. Although levobunolol has minimal membrane-stabilizing activity, 
there remains a possibility of decreased corneal sensitivity after prolonged 
use. The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor block- 
ing agents: BODY AS A WHOLE: Headache. CARDIOVASCULAR; Arrhythmia, 
syncope, heart block, cerebral vascular accident, cerebral ischemia, con- 
gestive heart failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC: Depres- 
sion. SKIN: Hypersensitivity, including localized and generalized rash. 
RESPIRATORY: Bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease), respiratory failure. ENDOCRINE: Masked symptoms 
of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL 
SENSES: Signs and symptoms of keratitis, blepharoptosis, visual disturbances 
including refractive changes (due to withdrawal of miotic therapy in some 
cases), diplopia, ptosis. Other reactions associated with the oral use of non- 
selective adrenergic receptor blocking agents should be considered poten- 
tial effects with ophthalmic use of these agents. 
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state electronics means the 
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available to you at a cost 
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SYSTEMS. 
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Haag- Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201)445-1110 


Day in, day out, in your office, the clinic, the hospital or 
the research unit ... for that difficult diagnosis the 
Haag-Streit 900° BM isthe reliable choice. It is a near 
certainty that 


If you can't see tt with a 
Haag-otrett, itisn tthere, so 
improve your image with a 
Haag-streit 900° BM. 


Of all the doctors in the world, over 50,000 own a 
Haag-Streit slit lamp. They have seen the difference. 
lf you already have one, you also know. 

lf you don’t, then trade up to the original, the 900° BM 
Haag-Streit. You too will see the difference. 


(Just a few Haag-Streit owners may not know the 
difference. Why? Because they have never used 
anything but the original!) Your authorized Haag- 
Streit distributor has seen them all. He knows why he 
recommends Haag-Streit. 

Please ask him for the BM literature. 
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Recent Clinical Evaluation Demonstrated... 


In patients previously controlled on today’s standard 
for glaucoma therapy, betaxolol was unable to provide 
comparable IOP control. 


iINCOMPA RA GHEE E OMA THERAPY TODAY 











A | LOSE CONTROL 
OF YOUR PATIENT'S IOP 


In a multicenter study, recent clinical evaluation,'? of 353 patients with a history of 
satisfactory IOP control and tolerability while on TIMOPTIC” (Timolol Maleate, MSD): 


E Confirmed the benefits of maintaining therapy with TIMOPTIC for IOP control 
E Demonstrated that TIMOPTIC surpassed Betoptic in maintaining IOP control 


In patients previously controlled on TIMOPTIC, Betoptic was unable to maintain 
comparable IOP control: 


mm Hg 
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O 


T PTI 
gg lic 


week 1 week 4° week 8° week 12° 
+p =<0.01 


At week 12, 97% of 149 patients on TIMOPTIC continued to be 
satisfactorily controlled. 


At weeks 4, 8, and 12, significant increases in baseline IOP (p =0.01) 
were seen in the patients treated with Betoptic. 


1Data available upon request from Merck Sharp & Dohme, Professional Services Department, West Point, PA 19486. 


2A total of 353 patients whose IOP was satisfactorily controlled with TIMOPTIC and in whom the drug was well toler- 
ated were continued on TIMOPTIC 0.5% b.i.d. during a 2-week baseline period, Patients contributing data were then 
randomly assigned in a double-masked fashion in demographically similar groups to continue to receive either 
TIMOPTIC 0.5% b.i.d. (n = 149) or Betoptic 0.5% b.i.d. (n = 146). Following a baseline measurement, patients were 
evaluated for IOP after 1, 4, 8, and 12 weeks of therapy. In the average-eye approach, values from the right and left 
eye were averaged at each time point to obtain the values used in the analysis. In the worst-eye approach, the eye 
with the higher baseline IOP was followed throughout the course of the study. 


As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged therapy has 
been reported in some patients. However, in one long-term study in which 96 patients have been followed for at 
least 3 years, no significant difference in mean IOP has been observed after initial stabilization. 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; 
overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to any component of this product. 


[NC O M fA wom wet 


NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1987 Ly Merck & Co., INC. 





PATIENTS EXHIBITING CHANGES IN INTRAOCULAR PRESSURE 
(FROM TREATED BASELINE) = +5 mmHg 


Worst Eye 


betaxolol 
n= 148 


O 


Percent of Patients 


TIMOPTIC 


n= 151 


Total Number of Patients 


"p <0.01 Week 1 Week 4° Week 8' Week 12° 


Nearly 1 out of 5 patients treated with Betoptic showed an increase in IOP = +5 mm Hg at week 12 


For the majority of patients 
with chronic open-angle 
glaucoma or elevated IOP 
who are at sufficient risk 
to require therapy 
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Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the following page. 





TIMOPTIC 


(TIMOLOL MALEATE|MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma. or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock; 
hypersensitivity to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 
In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 
Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g. 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA. IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED. see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 
Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-~adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 
Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia 
Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain Clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade. 

` Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
Suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g.. diplopia, ptosis, and generalized weakness) Timolo! has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms 

In patients with angle-closure glaucoma. the immediate objective of treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC is 
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As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC’ (Timolo! Maleate 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous Calcium antagonists, because of possible atrioventricular conduction disturbances, 
left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministration should 
be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction time 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
cally in studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis, Impairment of Fertility: \n a two-year oral study of timolol maleate in rats, 
there was a Statistically significant (p~ 0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose Ina lifetime oral study in mice. there were statistically significant (p= 0.05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg/kg day. but not at 5 or 50 mg/kg day There was also a significant increase in mammary 
adenocarcinomas at the 500-mg kg, day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg kg. but not at doses of 5 or 50 mg/kg/day An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established in man Furthermore. in adult human female subjects who 
received oral dosages up to 60 mg timolol maleate. the maximum recommended human oral dosage. there 
were no Clinically meaningful changes in serum prolactin 

There was a statistically significant increase (p~ 0 05) in the overall incidence of neoplasms in female mice 
at the 500-mq/kg day dosage level 

Timolo! maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg/kg) and ın vitro in a neoplastic cell transformation assay (up 
to 100 g/mL). In Ames tests. the highest concentrations of timolol empioyed. 5000 or 10.000 pg/plate, 
were associated with statistically significant elevations (p~ 0.05) of revertants observed with tester strain 
TA100 (in seven replicate assays) but not in the remaining three strains. In the assays with tester strain 
TA100. no consistent dose response relationship was observed, nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose 
Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg kg day (50 times the maximum recommended human oral dose) showed no evidence of fetal malforma- 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1.000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlled 
Studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 
Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, takirtg into account the 
importance of the drug to the mother. 

Pediatric Use: Satety and effectiveness in children have not been established by adequate and well-controlled 
studies 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension, syncope, heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression. 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease), respiratory failure, dyspnea, nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis 

Causal Relationship Unknown: The following adverse etfects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, dry mouth; Nervous 
System Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances: Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse etfects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arterial insufficiency, Rayn- 
aud’s phenomenon, vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hematologic: 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, 
increased pigmentation, sweating, cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous 
System/Psychiatric: Vertigo, local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration, Respiratory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: 
Urination difficulties 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purpura: 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome has 
not been reported with timolol maleate 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER” ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™ (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information) 

Storage: Protect from light. Store at room temperature 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg 


For more detailed information, consult your MSD 
Representative and the Prescribing Information 
SHARP, Merck Sharp & Dohme. Division of Merck & Co., Inc., 


DOHME West Point. PA 19486 J7TM26 (426/303) 
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POLLEN GRAIN 
(COSMOS BIPINNATUS) 





We'll see your conjunctivitis 


If it’s allergic conjunctivitis If it’s infectious conjunctivitis 
FML” Bleph®10 
(fluorometholone) 0.1 % Liquifilm® (sulfacetamide sodium ophthalmic 
sterile ophthalmic suspension solution) 10% with Liquifilm® 
- Gives the opportunity for fast relief (polyvinyl alcohol) 14% Sterile 
from inflammation. - Effective gram-positive and gram- 
- Less tendency to increase IOP than negative bacterial coverage with 
dexamethasone. sulfacetamide sodium. 
- Costs less than Opticrom® * - Liquifilm vehicle soothes and cools 


irritated eyes. 
- Costs less than Sodium Sulamyd.°** 


If it’s “nonspecific” conjunctivitis 

Blephamide® 

(sulfacetamide sodium 10%, pred- y 

nisolone acetate 0.2%) Liquifilm® 

sterile ophthalmic suspension 

- Effective gram-positive and gram- 
negative bacterial coverage with 
sulfacetamide sodium. 

- In studies with rabbit eyes, the pred- 
nisolone acetate in Blephamide 
delivers more active drug to the site 


STAPHYLOCOCCUS 


patients 


of inflammation (in the first 15 
minutes) . . . and stays there (for up 
to 5 hours) . . . when compared with 
* prednisolone sodium phosphate in 
Vasocidin.! So, you can give your 
patients the opportunity for rapid, 
long-lasting relief. 
- Liquifilm vehicle soothes and cools 
irritated eyes. 





*Comparing 10 mL bottle sizes, based on Feb- 
ruary 1988 average wholesale prices. Opticrom 
is a registered trademark of Fisons Corp. 

**Comparing 15 mL bottle sizes, based on Feb- 
ruary 1988 average wholesale prices. Sulamyd 
is a registered trademark of Schering Corp. 

'Reference: Allergan Pharmaceuticals Report 
Series, No. 188, 1982. The clinical significance 
of these animal data is unknown. 

Please see adjacent page for brief summary of 
prescribing information. 
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VIGPII- IU 
(sulfacetamide sodium ophthalmic solution) 10% 
with Liquifilm® (polyvinyl alcohol) 1.4% Sterile 





INDICATIONS AND USAGE: Bleph-10 is indicated for the treat- 
ment of conjunctivitis, corneal ulcer and other superficial 
ocular infections caused by susceptible microorganisms, and 
as = treatment in systemic sulfonamide therapy of 
trachoma. 


CONTRAINDICATIONS: Bleph-10 is contraindicated in indi- 
viduals who have a hypersensitivity to sulfonamide prepara- 
tions or to any of the ingredients of the preparation. 


PRECAUTIONS: Sulfacetamide preparations are incompatible 
with silver preparations. 


Nonsusceptible organisms, including fungi, may proliferate 
with the use of this preparation. Sulfonamides are inactivated 

the aminobenzoic acid present in purulent exudates. Sen- 
sitization may occur when a sulfonamide is re-administered 
irrespective of the route of administration, and cross- 
sensitivity between different sulfonamides may occur. If signs 
of sensitivity or other untoward reactions occur, discontinue 
use of the preparation. 


ADVERSE REACTIONS: Sulfacetamide sodium may cause 
local irritation, stinging and burning. While the irritation may 
be transient, occasionally, use of the medication has to be 
discontinued. 


Although sensitivity reactions to sulfacetamide sodium are 
rare, an isolated incident of Stevens-Johnson syndrome was 
reported in a patient who had experienced a previous bul- 
lous drug reaction to an orally administered sulfonamide, and 
a single instance of local ponen was reported which 
progressed to a fatal syndrome resembling systemic lupus 
erythematosus. 


ARs, ALL LEED 
(sulfacetamide sodium - prednisolone acetate) 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: A steroid/anti-infective combi- 
nation is indicated for steroid- responsive inflammatory ocular 
conditions for which a corticosteroid is indicated and where 
bacterial infection or a risk of bacterial ocular infection exists. 


Ocular steroids are indicated in inflammatory conditions of 
the palpebral and bulbar conjunctiva, cornea, and anterior 
segment of the globe where the inherent risk of steroid use 
in certain infective conjunctivitides is accepted to obtain a 
diminution in edema and inflammation. They are also indi- 
cated in chronic anterior uveitis and corneal injury from chem- 
“ae radiation or thermal burns or penetration of foreign 
odies. 


The use of acombination drug with an anti-infective compo- 
nent is indicated where the risk of infection is high or where 
there is an expectation that potentially dangerous numbers 
of bacteria will be present in the eye. 


The particular anti-infective drug in this product is active 
against the following common bacterial eye pathogens: 
Escherichia coli, Staphylococcus aureus, Streptococcus 
pneumoniae, Streptococcus (viridans group), Pseudomonas 
species, Haemophilus influenzae, Klebsiella species, and 

nterobacter species. This product does not provide adequate 
coverage against Neisseria species and Serratia marcescens. 


CONTRAINDICATIONS: Epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella, and many other viral 
diseases of the cornea and conjunctiva. Mycobacterial infec- 
tion of the eye. Fungal diseases of the ocular structures. 
Hypersensitivity to a component of the medication. (Hyper- 
sensitivity to the antimicrobial component occurs at a higher 
rate than for other components.) 


The use of these combinations is al contraindicated after 
uncomplicated removal of a corneal foreign body. 


WARNINGS: Prolonged use may result in glaucoma with 
damage to the optic nerve, defects in visual acuity and fields 
of vision, and in posterior subcapsular cataract formation. 
Prolonged use may suppress the host response and thus 
increase the hazard of secondary ocular infections. In those 
diseases causing thinning of the cornea or sclera, perfora- 
tions have been known to occur with the use of topical 
steroids. In acute purulent conditions of the eye, steroids may 
mask infection or enhance existing infection. If these products 
are used for 10 days or longer, intraocular pressure should 
be routinely monitored even though it may be difficult in 
children and uncooperative patients. 


Employment of a steroid medication in the treatment of herpes 
simplex requires great caution. 


Asignificant sap» of staphylococcal isolates are com- 
pletely resistant to sulfa drugs. 


PRECAUTIONS: The initial prescription and renewal of the 
medication order beyond 20 milliliters should be made by 
a physician only after examination of the patient with the aid 
of magnification, such as slit lamp biomicroscopy and, where 
appropriate, fluorescein staining. 


The possibility of fungal infections of the cornea should be 
considered after prolonged steroid dosing. 


ADVERSE REACTIONS: Adverse reactions have occurred with 
steroid/anti-infective combination drugs which can be 
attributed to the steroid component, the anti-infective com- 
ponent, or the combination. Exact incidence figures are not 
available since no denominator of treated patients is available. 


Reactions occurring most often from the presence of the anti- 
infective ingredient are allergic sensitizations. The reactions 
due to the steroid component in reich order of frequency 
are: elevation of intraocular pressure (IOP) with possible 
development of glaucoma, and infrequent optic nerve 
damage; posterior subcapsular cataract formation; and 
delayed would healing. 


Secondary infection: The development of secondary infec- 
tion has occurred after use of combinations containing 
steroids and antimicrobials. Fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
applications of steroid. The possibility of fungal invasion must 
be considered in any persistent corneal ulceration where 
steroid treatment has been used. 


Secondary bacterial ocular infection following suppression 
of host responses also occurs. 


(fluorometholone) 0.1% 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: FML is indicated for the treat- 
ment of corticosteroid-responsive inflammation of the pal- 
pebral and bulbar conjunctiva, cornea and anterior segment 
of the globe. 


CONTRAINDICATIONS: FML is contraindicated in the follow- 
ing conditions: 
Epithelial herpes simplex keratitis (dendritic keratitis), vac- 
cinia, varicella, and other viral diseases of the cornea and 
conjunctiva. 


Tuberculosis of the eye. 
Fungal diseases of the ocular structures. 
Hypersensitivity to any component of the medication. 


WARNINGS: Corticosteroid medication in the treatment of 
patients with a history of herpes simplex keratitis (involving 
the stroma) requires great caution; frequent slit lamp 
microscopy is mandatory. 


Prolonged use ee result in elevation of IOP, with damage 
to the optic nerve, defects in visual acuity and fields of vision, 
and/or in posterior subcapsular cataract formation. It may 
also aid in the establishment of secondary ocular infections 
from fungi or viruses liberated from ocular tissues. 


Various ocular diseases and long-term use of topical cor- 
ticosteroids have been known to cause corneal and scleral 
thinning. Use of topical corticosteroids in the presence of 
thin corneal or scleral tissue may lead to perforation. 


Acute purulent untreated infection of the eye may be masked 
or activity enhanced by the presence of corticosteroid medi- 
cation. 


PRECAUTIONS: General: As fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
local corticosteroid applications, fungal invasion must be 
suspected in any persistent corneal ulceration where a cor- 
ticosteroid has been used or is in use. 


Intraocular pressure should be checked frequently. 


a mutagenesis, impairment of fertility: No 
studies have been conducted in animals or in humans to 
evaluate the possibility of these effects with fluorometholone. 


Pregnancy Category C: Fluorometholone has been shown 
to be teratogenic and embryocidal in rabbits when given in 
doses approximating the human dose and above. There are 
no adequate, well-controlled studies in pregnant women. 
Filuorometholone should be used during pregnancy only if 
the potential benefit outweighs the potential risk to the fetus. 


Fluorometholone was ocularly applied to both eyes of preg- 
nant rabbits at various dosage levels on days 6 to 18 of gesta- 
tion. A significant dose-related increase in fetal abnormalities 
and in fetal loss was observed. 


Nursing Mothers: It is not known whether topical ophthalmic 
administration of corticosteroids could result in sufficient sys- 
temic absorption to produce detectable quantities in breast 
milk, nevertheless, the physician should consider the patient 
discontinuing nursing while the drug is being administered. 


Pediatric Use: Safety and effectiveness in children have not 
been established. 


ADVERSE REACTIONS: Adverse reactions include, in decreas- 
ing order of frequency, elevation of intraocular pressure (IOP) 
with possible development of optic nerve damage; loss of 
visual acuity or defects in fields of vision; posterior subcap- 
sular cataract formation; delayed wound healing. 


The following have also been reported after the use of topical 
corticosteroids: Secondary ocular infection from pathogens 
liberated from ocular tissues and, rarely, perforation of the 
globe when used in conditions where there is thinning of the 
cornea or sclera. 
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The Wise lridototny- 
Sphincterotomy 
Laser Lens 


Featuring a 9.0mm diameter, 
103 diopter magnification lens strategically aligned to 
facilitate the optimum in small spot laser delivery. 


á 








Comparison of Laser Beam Diameters 


(focused at iris, beam diameters in mm) 
50 micron setting 


LENS o ee CORNEA RETINA 


Goldmann fundus lens .053 .312 2.18 
Abraham lens .032 .520 3.60 
Wise lens .019 1.020 7.14 









Table: Laser beam convergence angle in air calculated at 8.5°. 


Note: A laser with a 30 micron setting 
would produce an iris spot size of .011mm 


INCREASED EFFICIENCY 





ethe smallest iris focal spot size 
obtainable resulting in iris energy 
densities 7.79 times greater than a 
plano lens, 2.92 times greater than 
an Abraham lens. 

‘® increased efficiency of iris perforation 
with less energy and shorter burn 
duration, even on very thick brown or 
light blue irides. 


Ref. AJO, Vol. 101, No. 5, May 1986. 


Designed by: James B. Wise, M.D. 
Oklahoma City, Oklahoma 


Patent Pending 


® greatly reduced energy density at 
cornea and retina, thus significantly 
reducing the risk of corneal burn or 
retinal damage. 

è 2.65X magnification of target site. 

è anti-reflective coating maximizes 
light transmission. 

è effective for Nd: YAG iridotomies and 
division of vitreous strands. 


okula MANUFACTURED BY: = 


(206)885-1263 C-97309 
Bellevue,WA 98009 USA 


WPHIHALMIL 1 UDLIOMIING CUMI ALINI 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, or a poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 
tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 
The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work in a collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 


Authors’ names must be listed in the order given on the title page of the manuscript. 
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“THE NATURAL SOLUTION” 


BSS PLUS® (Balanced Salt 
Solution enriched with Bicar- 
bonate, Dextrose and Glutathi- 
one) is so true to the chemical 
composition of natural fluids 
within the human eye, it is often 
referred to as “The Natural 
Solution? No other intraocular 
irrigant even comes close in 
terms of “Natural” safety and 
efficacy. 


ONLY BSS PLUS OFFERS: 


= A “Natural” ally for reducing 
corneal swelling. 


= A “Natural” adjunct for clearer 
postop corneas. 


= A “Natural” enhancer for 
normal endothelial and 
retinal functions. 


With all this in its favor, it’s 
little wonder that BSS PLUS 
has become the “Natural Stan- 
dard” throughout the country. 
BSS PLUS® 500 mL solution is 
used in more ECCE and vitrec- 
tomy procedures than all other 
large bottle irrigants combined. 
Naturally. 


BSS PLUS®— 
‘The Natural Solution’’ 


Alcon 
SURGICAL 


Surgical Products Division 
Alcon Laboratories, Inc. 


P.O. Box 6600 
Fort Worth, TX 76115 
Order Line: 
1-800-TO-ALCON L 
(1-800-862-5266) E 





Return this coupon for a BSS i KA 
PLUS® packet and a copy of oe wo 
“Intraocular Irrigating Solu- Fo? 
tions” —a chapter from P Aà K 

Clinical Ophthalmic K 

Pharmacology (new 4 g ` 


ophthalmic text). 


BSS PLUS® 
(Balanced Salt Solution enriched with 
bicarbonate, dextrose and glutathione.) 


30 mL and 500 mL 
BRIEF SUMMARY 
Based on 5/87 and 3/87 Inserts 


DESCRIPTION: BSS PLUS® 30 mL is a sterile intraocular irri- 
gating solution for use during surgical procedures requiring a 
relatively small volume of intraocular perfusion, e.g., anterior 
segment surgical procedures. The solution consists of two 
separate parts which are mixed aseptically prior to use. BSS 
PLUS®500 mL is a sterile intraocular irrigating solution for use 
during intraocular surgical procedures, even those requiring a 
relatively long intraocular perfusion time (e.g., pars plana 
vitrectomy, phacoemulsification, extracapsular cataract 
extraction/lens aspiration, anterior segment reconstruction, 
etc.). 

The solution does not contain a preservative and should be 
prepared just prior to use in surgery. 

Part |: A sterile 28.8 mL solution in a 30 mL single-dose plas- 
tic bottle or a sterile 480 mL solution in a 500 mL single-dose 
bottle to which the Part II concentrate is added. Each mL of 
Part | contains: Sodium Chloride 7.44 mg, Potassium Chloride 
0.395 mg, Anhydrous Dibasic Sodium Phosphate 0.433 mg, 
Sodium Bicarbonate 2.19 mg, Hydrochloric Acid and/or 
Sodium Hydroxide (to adjust pH), in Water for Injection. DM-00 
Part Il: 30 mL size: A sterile concentrate in a 1.2 mL single- 
dose syringe for addition to Part |. 500 mL size: A sterile con- 
centrate in a 20 mL single-dose vial for addition to Part I. Each 
mL of Part Il contains: Calcium Chloride Dihydrate 3.85 mg, 
Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water 
for Injection. DM-00 

After addition of BSS PLUS® Part II to the Part | bottle, each 
mL of reconstituted product contains: Sodium Chloride 
7.14 mg, Potassium Chloride 0.38 mg, Calcium Chloride Dihy- 
drate 0.154 mg, Magnesium Chloride Hexahydrate 0.2 mg, 
Anhydrous Dibasic Sodium Phosphate 0.42 mg, Sodium Bicar- 
bonate 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide (Oxi- 
dized Glutathione) 0.184 mg, Hydrochloric Acid and/or Sodium 
Hydroxide (to adjust pH), in Water for Injection. 

The reconstituted product has a pH of approximately 7.4. 
Osmolality is approximately 305 mOsm/kg. 

CONTRAINDICATIONS: There are no specific contraindica- 
tions to the use of BSS PLUS.® however, contraindications for 
the surgical procedure during which BSS PLUS® is to be used 
should be strictly adhered to. 

WARNINGS: For IRRIGATION during ophthalmic surgery 
only. BSS PLUS® is NOT for injection or intravenous infusion. 

PRECAUTIONS: DO NOT USE BSS PLUS® UNTIL RECON- 
STITUTED. Do not use Part | if it does not contain a vacuum 
(500 mL size). Do not use additives other than Part Il. Do not 
use if Part |, Part Il or the reconstituted solution is discolored 
or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR 
INTRAOCULAR IRRIGATION, IT DOES NOT CONTAIN A PRE- 
SERVATIVE AND, THEREFORE, SHOULD NOT BE USED ON 
MORE THAN ONE PATIENT. DISCARD ANY UNUSED SOLU- 
TION SIX HOURS AFTER PREPARATION. Studies suggest 
that intraocular irrigating solutions which are iso-osmotic with 
normal aqueous fluids should be used with caution in diabetic 
patients undergoing vitrectomy since intraoperative lens 
changes have been observed. 

There have been reports of corneal clouding or edema fol- 
lowing ocular surgery in which BSS PLUS® was used as an irri- 
gating solution. As in all surgical procedures, appropriate mea- 
sures should be taken to minimize trauma to the cornea and 
other ocular tissues. 

ADVERSE REACTIONS: Rarely, postoperative inflammatory 
reactions as well as incidents of corneal edema and corneal 
decompensation have been reported. Their relationship to the 
use of BSS PLUS has not been established. 

OVERDOSAGE: The solution has no pharmacological action 
and thus has no potential for overdosage. However, as with 
any intraocular surgical procedure, the duration of intraocular 
manipulation should be kept to a minimum. 

U.S. Patent Nos. 4,443,432 and 4,550,022 


SURGICAL 
Surgical Products Division 
Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 USA 


The University of Southern California 
School of Medicine — Postgraduate Division 
and the Department of Ophthalmology 
presents 
Clinical Problems in 
Corneal and External Disease 
July 30-August 6, 1988 
Mauna Kea Beach Hotel 
Kamuela, Hawaii 
GUEST FACULTY 


Dan B. Jones, M.D. 
Professor & Chairman 
Dept. of Ophthalmology 
Baylor University 
Houston, Texas 


Herbert E. Kaufman, M.D. 

Professor & Chairman 

Dept. of Ophthalmology 

LSU Eye Center 

New Orleans, Louisiana 
Walter J. Stark, M.D. 

Professor of Ophthalmology 


Wilmer Institute 
Johns Hopkins Hospital 
Baltimore, Maryland 
USC FACULTY 
Peter McDonnell, M.D. 
Assistant Professor 
of Ophthalmology 


John Irvine, M.D. 
Assistant Professor 
of Ophthalmology 


Narsing A. Rao, M.D. 
Professor 
of Ophthalmology 


Stephen J. Ryan, M.D. 

Professor & Chairman 

Dept. of Ophthalmology 
Ronald E. Smith, M.D. 

Professor of Ophthalmology 


26 Category I /CMA Hours 
Tuition: $535.00 


Information: USC School of Medicine, B. J. Johnson, 1975 
Zonal Ave, KAM 314, Los Angeles, CA 90033. (213) 224-7051, 
(800) 421-6729 Outside California. 
























Third Course 


SILICONE OIL IN VITREORETINAL 
SURGERY 


September 12-13, 1988 
Eye Hospital Rotterdam 


In this course, designed for the experienced vitreoretinal sur- 
geon, the practical use of silicone oil in vitreoretinal surgery 
will be emphasized. In film and video presentations the con- 
cept of the currently used technique and latest advances will 
be illustrated. Indications, techniques and complications will 
be discussed with selected international experts. The presen- 
tation of special cases by the participants is encouraged. 


Faculty 
Relja Zivojnovic, M.D. 
Diane Mertens, M.D. 
Ed Peperkamp, M.D. 





Limited Registration 


Location: Museum Boymans-van Beuningen 
Fee: Dfl. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 

3000 LM Rotterdam 

The Netherlands 









introducing 
-the incredible Canon RK-1. 


Wed like you to look at it two ways. 


DATE: 87703715 14:48 


The new Canon RK-1 combines the NO. 0123 


best features and advantages of Auto- 
refractor and Autokeratometer instru- 
ments, providing additional capabilities is = 
not found in either individual unit. 4 j à sae refractors alone. So no matter how you 
The RK-1 may be operated in Refrac- stitch aioe oe look at it, it’s another sound investment 
tion, Keratometry or CONTINUOUS l from Canon. 
modes to measure sphere, cylinder and ji i 
axis as well as K readings. Residual 
Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. i ee N CANON U.S.A., INC 
The single, compact RK-1 saves DO U CHCAGO—100 Park Bid. hasca, IL B0143 (2 250.6200 
space, reduces examination time LOS ANGELES—123 Paularino Ave. East, Costa Mesa, | 
and provides both refraction CA 92626 (714) 979-6000 ' 1986 Canon U S A . In 


and keratometry readings on a single 
print-out. Best of all, the cost to add this 
versatile new instrument to your practice 
is about the same as many popular auto- 
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INR a’ wuehMi YRT 
AND SAFETY... 


.. . With these two surgical aids from Diversatronics. 


Establish A Zone Of Comfort With The Nevyas 
Drape Retractor. 


This light, disposable, stick-on retractor helps eliminate the 
patient’s feeling of “suffocation”. It offers an unrestricted 
breathing zone that leaves the nose and mouth untouched 
by the surgical drape. 


Avoid Confusion With Diversatronics’ 
Eye-Dentifier. 

Manufactured of surgical quality tape, these disposable, 
Stick-on markers unmistakably identify the correct eye for 
Surgery by utilizing 3 clearly marked checks, corresponding 
letter (R and L), shape, and color. Take that extra precau- 
tionary step by ordering your Eye-Dentifiers today. 


civersatronics inc 


620 Parkway 
Broomall, PA 19008 
1-800-345-1244 215-356-3995 








MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1986. 


Domestic Canada & Other Foreign 


Single copies US $9.00 US $11.50 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


, American Journal of Ophthalmology 


-A Suite 1415 
i 435 N. Michigan Avenue 


Chicago, IL 60611 


the 
p Lethargic Eyes 
of laucc ma 


è /2-year-old woman, avid golfer 

e |n Di od health, no medication other 
than timolol for glaucoma 
Complained of tiredness, lack 
energy, not feeling alert on timolol 
therapy 






















The difference in their eyes 
nimake a difference in their lives 


e When switched to BETOPTIC, she 
claimed “a miraculous difference” in 
terms of well-being and energy level 
within two weeks 


e BETOPTIC may minimize the potential 
for insidious CNS side effects (e.g. 
lethargy, confusion, depression, 
impotence) 

e BETOPTIC offers reliably effective IOP 
control for your glaucoma patients 

E e With its extra margin of pulmonary and 

ae cardiovascular safety, BETOPTIC is an 

a excellent choice for newly diagnosed as 
well as long-term glaucoma therapy 


BETOPTIC is contraindicated in patients with sinus bradycardia, greater 
than a first-degree atrioventricular block, cardiogenic shock, or patients 
with overt cardiac failure. Patients receiving an oral beta blocker and 
BETOPTIC should be observed for potential additive effect on known 
systemic effects of beta blockade. 


BETOPTIC 


(betaxolol HCI) 


Sterile Ophthalmic Solution, 0.5% 









fing point for glaucoma therapy 


Please see the following page for brief summary of prescribing information. 
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(betaxolol HCI) ’ 


Sterile Ophthalmic Solution, 0.5% 


Help break the burden of TE 


insidious systemic side effects. 


BETOPTIC® Ophthalmic Solution 


(betaxolol hydrochloride) 0.5% as base 


DESCRIPTION: BETOPTIC® Sterile Ophthalmic Solution contains betaxolol hydrochloride, a 
cardioselective beta-adrenergic receptor blocking agent, in a sterile isotonic solution. 


INDICATIONS AND USAGE: BETOPTIC Ophthalmic Solution has been shown to be effective 
in lowering intraocular pressure and is indicated in the treatment of ocular hypertension and 
chronic open-angle glaucoma. It may be used alone or in combination with other anti- 
glaucoma drugs. 

In clinical studies BETOPTIC safely controlled the intraocular pressure of 47 patients with 
glaucoma and reactive airway disease followed for a mean period of 15 months. However, cau- 
tion should be used in treating patients with severe reactive airway disease. 


CONTRAINDICATIONS: BETOPTIC Ophthalmic Solution is contraindicated in patients with 
sinus bradycardia, greater than a first degree atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those patients with hypersensitivity to any component 
of this product. 


WARNING: Although BETOPTIC Ophthalmic Solution has had little or no effect on heart rate 
or blood pressure in clinical studies, caution should be observed in treating patients with a his- 
tory of cardiac failure. Treatment with BETOPTIC Ophthalmic Solution should be discontinued 
at the first signs of cardiac failure. 


PRECAUTIONS: Patients who are receiving a beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be observed for a potential additive effect either on 
the intraocular pressure or on the known systemic effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has demonstrated a low potential for systemic effect, 
it should be used with caution in patients with diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute hypoglycemia. Beta-adrenergic blocking 
agents may mask certain signs and symptoms of hyperthyroidism and their abrupt withdrawal 
might precipitate a thyroid storm. 

Consideration should be given to the gradual withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. 


Pulmonary: BETOPTIC Ophthalmic Solution, a cardioselective beta-blocker, has produced 
only minimal effects in patients with reactive airway disease; however, caution should be exer- 
cised in the treatment of patients with excessive restriction of pulmonary function. 


Drug Interactions: Although BETOPTIC Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta-blocker is administered to 
patients receiving catecholamine-depleting drugs such as reserpine, because of possible 
additive effects and the production of hypotension and/or bradycardia. Caution should be exer- 
cised in patients using concomitant adrenergic psychotropic drugs. 


Ocular: In patients with angle-closure glaucoma, the immediate treatment objective is to re- 
open the angle by constriction of the pupil with a miotic agent. Betaxolol has no effect on the 
pupil; therefore, BETOPTIC Ophthalmic Solution should be used with a miotic to reduce ele- 
vated intraocular pressure in angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has been reported in some patients. However, in 
one long-term study in which 250 patients have been followed for a mean period of two years, 
no significant difference in mean intraocular pressure has been observed after initial 
stabilization. 

Pregnancy and Nursing: As with any drug, BETOPTIC Ophthalmic Solution should be used 
in pregnant or nursing women only when the anticipated benefits outweigh the risks. 

Usage in Children: Clinical studies to establish the safety and efficacy in children have not 
been performed. 

ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been well tolerated. Discomfort of short duration 
was experienced by one in four patients, but none discontinued therapy; occasional tearing 
has been reported. Rare instances of decreased corneal sensitivity, erythema, itching sensa- 
tion, corneal punctate staining, keratitis, anisocoria and photophobia have been reported. 
Systemic: Systemic reactions following topical administration of BETOPTIC Ophthalmic 
Solution have been reported rarely (e.g., insomnia and depressive neurosis). 
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The clear advantage 

® * © 2 

in low-vision aids 
Let Eschenbach Optik open your eyes to the 
clear advantage in low-vision aids: consistent 
quality and top value in a wide selection of 
magnification aids...hand-held, pocket, stand, 
illuminated, illuminated pocket, plus telescopes, 
monoculars, bar magnifiers, gooseneck lamps... 
and that’s not all! Did you know that Eschenbach y 
Optik is the world’s leading manufacturer of 7 
low-vision aids? For complete information about 
the clear advantage, write to Eschenbach Optik 


of America, Inc., 25 November Trail, Weston, CT 
06883. Or phone 203-227-9409. 


bed ESCHENBACH 
pq OPTIK 


DISTRIBUTORS WANTED 


ateo STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 











Diagnostic evaluations are 


made on a special tangent 
screen calibrated in prism 
diopters 





e Quick and accurate measurement of subjective angle of squint 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 


AGE. 


e Reveals partial paralysis of ocular muscles, high phorias and cycic 


deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 
Complete kit consists of: 2 hand projectors — transformer — red and gree! 


cles and instruction manual — compensated tangent screen with pa 


of recording charts. 
Complete refund guaranteed if not satisfied 7 days after receipt. 
Free demonstration without obligation in Chicago area. $3 25 ol 


ALLIED OPHTHALMIC EQUIPMENT CORP 


P.O. BOX 71 œ Morton Grove. Ill. 60053 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
(215) 884-8105 
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Sterilization Tray | | | j j 


7 | Constructed of specially anodized 
Storage Tray aluminum, this impact-resistant Tear Duct Tubes 
This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 
tion tray. from the three Jones Tube Sets. obtained upon request. 


a *L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
measuring tubes Additional Information Available From: 
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dimensions, Weiss Aini Glas BPloung Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 » (503) 643-5674 
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Monocular Diplopia Accompanying Ordinary Refractive 


Errors 


Paul Coffeen, B.S.E.E., and David L. Guyton, M.D. 


Monocular diplopia is commonly encoun- 
tered in ophthalmic practice. We discovered 
that it could be induced in nine (82%) of 11 
normal eyes with ordinary spherical or astig- 
matic defocus of the retinal image. Possible 
mechanisms responsible for this effect include 
retinal processing, diffraction effects, and 
spherical aberration. By employing geometric 
blur circle theory and using a simple optical 
model to photograph the effect, we concluded 
that monocular diplopia in the setting of ordi- 
nary refractive error is secondary to relatively 
minor optical irregularity such as spherical 
aberration. Contour enhancement properties 
of the retina probably accentuate this effect. 
Ordinary refractive error should therefore not 
be overlooked or discounted in patients with 
monocular diplopia. 


MONOCULAR DIPLOPIA has long been a per- 
plexing problem in ophthalmic practice. Under 
certain conditions, up to 50% of normal indi- 
viduals may experience monocular diplopia.’ 
Most of the known mechanisms are optical 
ones such as irregular refraction, decentered 
contact lenses, double reflection from spectacle 
lenses, and the like. Neurologic causes are 
known but rare. Ordinary spherical or astig- 
matic refractive errors should not in theory 
cause monocular diplopia, but such errors, ei- 
ther uncorrected or incompletely corrected, 
have occasionally been reported as doing so. 

By artificially inducing refractive errors in 


Accepted for publication March 1, 1988. 

From the Wilmer Ophthalmological Institute, Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland. 

Reprint requests to David L. Guyton, M.D., Wilmer 
B1-35, Johns Hopkins Hospital, Baltimore, MD 21205. 


our eyes with trial lenses, we were surprised 
that monocular diplopia could be produced 
easily and repeatably. The question of how 
ordinary refractive error can generate monocu- 
lar diplopia has not been completely investigat- 
ed. Possible mechanisms include diffraction ef- 
fects, retinal processing of blurred images, and 
optical irregularities that become manifest only 
in the presence of defocused images. Optical 
irregularities would include spherical aberra- 
tion of the eye. Verhoeff,” writing in 1900 and 
furthering the work of Bull,’ insightfully ad- 
dressed the issue of spherical aberration as a 
cause of monocular diplopia. His theories have 
persisted since, last mentioned in a review by 
Amos.’ Diffraction effects and retinal process- 
ing have not been previously implicated as 
causes of monocular diplopia. This study in- 
vestigates the prevalence of monocular diplo- 
pia accompanying ordinary refractive error, 
and addresses the feasibility of various mecha- 
nisms. 


Material and Methods 


Prevalence study—To determine the preva- 
lence of monocular diplopia accompanying re- 
fractive error, we used trial lenses to induce 
variable amounts of spherical refractive error in 
11 eyes of nine subjects viewing radial patterns 
of black lines on white backgrounds. Two pat- 
terns of lines were used, the first being the 
stationary astigmatic dial target in the Reichert 
Ultramatic Project-o-Chart Projector, with each 
line width subtending approximately 1.5 min- 
utes of arc at a viewing distance of 4 m. The 
second pattern was an astigmatic dial of inked 
lines on white posterboard with each line width 
subtending 2.8 minutes of arc at the 4-m dis- 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 105:451-459, May, 1988 451 


452 AMERICAN JOURNAL OF OPHTHALMOLOGY 


tance. An inked pattern was selected as well as 
a projected pattern to guard against possible 
aberrations generated by the projection proc- 
ess, which might yield spurious results. To test 
in both directions of defocus, both myopic and 
hyperopic refractive errors were induced using 
plus and minus spherical trial lenses, respec- 
tively. Dim room illumination was used with 
the projected pattern and normal bright room 
illumination with the inked pattern. Refractive 
correction was worn, so that each subject began 
at or near best corrected vision. 

Subjects who had ostensibly normal eyes 
were selected, having presently corrected visu- 
al acuity better than or equal to 20/25. Ametro- 
pia was allowed, but subjects with any form of 
known ocular disease or symptoms of monocu- 
lar diplopia were excluded. The subjects’ ages 
ranged from 22 to 59 years. Three were non- 
presbyopic, three were early presbyopic, and 
the remaining three were presbyopic. 

For the subjects who were not presbyopic, 
either 0.5% or 1.0% tropicamide was instilled 
into one eye so that accommodation would not 
interfere with defocusing using minus spheri- 
cal lenses. The early presbyopic subjects were 
first tested without cycloplegia, but tropi- 
camide was added if significant accommodation 
occurred while defocusing with minus lenses. 
Cycloplegia was not used in the subjects who 
were presbyopic. 

The subjects viewed the patterns monocular- 
ly. Best spherical correction was first deter- 
mined by adding plus or minus spheres over 
the customary refractive correction. Defoc- 
using was then begun from this null point. 
Slowly, in 0.25-diopter steps, first plus, then 
later minus, spherical lenses were introduced. 
The subject was asked to indicate if and when 
doubling or tripling of the lines, or simply 
blurring, occurred. If doubling occurred, the 
amount of defocus producing the most obvious 
doubling was determined. When the doubling 
was most distinct for only a few lines, that is, 
the doubling was not radially symmetric, the 
subject was asked to describe the remaining 
lines, whether clear, blurred, tripled, and the 
like. At each end point of testing, a pinhole 
aperture (1.0 mm in diameter) was introduced 
to verify the patient’s responses, with the ex- 
pectation that the doubling would disappear. 

Testing for nonrefractive mechanisms—To deter- 
mine whether the monocular diplopia we ob- 
served with induced refractive error might be 
caused by some type of retinal processing that 
enhanced or added edges to the blurred imag- 
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es, we produced blurred retinal images in opti- 
cally corrected eyes. This was accomplished by 
purposefully blurring our projected astigmatic 
dial using spherical trial lenses placed before 
the projector lens. The pattern was observed as 
it was focused and defocused on the screen. We 
repeated this in the presence of induced refrac- 
tive errors and while viewing through a pin- 
hole aperture. 

Photographic demonstration of the effects of spher- 
ical aberration—From the previous work of 
Verhoeff? and others,’* it was evident that a 
likely cause for the type of monocular diplopia 
under study was spherical aberration of the 
eye’s optics. We sought an objective demon- 
stration of this phenomenon by photographing 
the effects of spherical aberration, replacing the 
camera lens with an ordinary positive spherical 
lens. Various drawings have been published by 
Tscherning’ and others showing the effects of 
spherical aberration on blur circles and other 
defocused images. In 1900, Verhoeff” published 
a photograph of doubled letters that he had 
defocused with a positive spherical lens, but 
through a slit aperture. The slit aperture en- 
hanced the effect of the doubling by limiting 
the doubling to only one direction. 

For our photographs of blur circles, we used 
the full, circular aperture of an Asahi Pentax 
K-1000 single-lens reflex camera without an 
attached lens, using Kodak TRI-X Pan black 
and white film, ISO 125. The point source was 
approximated by a Sylvania 2-W tungsten arc 
lamp providing a source 0.178 mm in diameter. 
This was mounted against a black background, 
approximately 1 m from the camera. The lumi- 
nance produced was controlled by neutral den- 
sity filters when necessary. A +9-diopter (focal 
length, 111 mm) spherical plano-convex lens, 
40 mm in diameter, was mounted in front of the 
lamp and was moved forward or backward 
along the optical axis to capture the image of 
the point source at various degrees of defocus. 
To allow for as much of the effect of the spheri- 
cal aberration of the lens as possible, a wide 
aperture was maintained and exposure was 
controlled by varying shutter speed. 

Attempts were made to photograph de- 
focused images of inked black lines on white 
posterboard, but this object did not have 
enough contrast for the doubling effect to be 
suitably photographed. A higher-contrast ob- 
ject was produced by taping a black line on the 
surface of a rear-illuminated Plexiglas back- 
ground. It was helpful to use a single blur circle 
to guide the amount of defocus produced, so 
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the tungsten arc lamp described above was 
centered behind a small hole drilled in the 
center of the black line target, surrounded by a 
black square to provide a suitable background 
for the single blur circle. The camera was used 
at a distance of approximately 1.2 m, using a 
+11.3-diopter (focal length, 88.5 mm) plano- 
convex lens, 51 mm in diameter, and Kodak 
Technical Pan film, ISO 100. An in-focus control 
photograph was taken using a 90-mm Vivitar 
Series I macro lens. Again, a wide aperture was 
maintained, and exposure was controlled by 
varying shutter speed and introducing neutral 
density filters in front of the lens when neces- 
sary. 





Results 





Prevalence study—Each of the nine subjects 
(11 eyes) reported doubling in at least one 
specific defocused condition. Also, in all sub- 
jects, the doubling disappeared when the pin- 
hole aperture was introduced, with overall 
clearing of the image. The percentages of eyes 
experiencing doubling under different test con- 
ditions, and the average amounts of defocus 
required, are listed in the Table. The number of 
eyes experiencing radially symmetric doubling 
was one of 11 (9%) for induced myopia (plus 
lenses) and three of 11 (27%) for induced hy- 
peropia (minus lenses). 

Nonrefractive mechanisms—Defocusing the as- 
tigmatic dial pattern on the projector screen 
produced only blur, never doubling, as viewed 
by each of us. Induced refractive error, when 
the pattern was already defocused, only pro- 
duced more blur. No doubling or edge en- 
hancement was appreciated. Viewing through 
the pinhole aperture, whether the pattern was 
blurred on the screen or not, yielded no dou- 
bling. 


Objective demonstration of the effect of spherical 
aberration—Figure 1 is a ray diagram showing 
the effects of positive (or undercorrected) 
spherical aberration on the image of a point 
source formed by a thin plus spherical lens 
with a circular aperture. Photographs taken 
with the apparatus described, at positions cor- 
responding to a, b, and cin Figure 1, are shown 
from left to right in Figure 2. The pattern of 
light in Figure 2, left, with a dim center and 
bright surround, corresponding to position a in 
Figure 1, is the best candidate for creating 
apparent optical doubling in defocused images 
of extended objects. Note that perfect imaging 
of the point source is not possible because of 
the spherical aberration of the lens. 

Figure 3 shows photographs of a black line 
and a central point source taken under three 
conditions: in focus without spherical aberra- 
tion, in best focus with spherical aberration 
(position b of Fig. 1), and out of focus with 
spherical aberration (position a of Fig. 1). The 
diameter of the central blur circle in the out-of- 
focus photograph in Figure 3 is approximately 
3.6 times the diameter of the in-focus black 
line. The defocused light from the background, 
overlapping in the center of the black line, 
creates an apparent doubling of the line. 





Discussion 





Monocular diplopia accompanying some 
type of refractive error has been described in 
recent years by Fincham (1963),° Scott (1974),° 
Stampfer and Tredici (1975),7 Records (1980),§ 
Guyton (1984),! and Amos (1986).4 Our preva- 
lence study demonstrates that ordinary refrac- 
tive error yielding defocused retinal images is 
commonly and strongly associated with mo- 
nocular diplopia of black lines on white back- 
grounds, occurring in greater than 60% of the 


PREVALENCE OF MONOCULAR DIPLOPIA ACCOMPANYING INDUCED REFRACTIVE ERRORS IN 11 EYES 


$s et et 


NO. OF EYES 
EXPERIENCING 


NO. OF EYES 
EXPERIENCING 


AVERAGE AMOUNT STANDARD DEVIATION 


DOUBLING WITH DOUBLING WITH OF DEFOCUS OF DEFOCUS 

INDUCED MYOPIA INDUCED HYPEROPIA (D) (D) 
Projected lines 9 (82%) 7 (63%) +1.14/—1.57 0.47/0.43 
Inked lines 9 (82%) 9 (82%) +1.69/—2.19 0.89/0.83 
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Fig. 1 (Coffeen and Guyton). Spherical aberration of a simple plus lens. The peripheral rays are refracted more 
strongly than the paraxial rays, creating different blur circles at positions a, b, and c. The caustic curve is the 


envelope that is tangent to each refracted light ray. 


subjects tested with both induced myopia and 
induced hyperopia. When a pinhole was used 
to neutralize the effect of the defocusing lens, 
the diplopia disappeared with each subject. 
The clinical implications are clear. Ordinary 
refractive error should be a primary considera- 
tion in patients with monocular diplopia, es- 
pecially because correction is easily accom- 





plished. But what is the mechanism by which 
ordinary refractive error leads to monocular 
diplopia? 

Diffraction effects as a cause of monocular 
diplopia can be ruled out because doubling was 
never seen through the pinhole aperture, 
whether or not in the presence of a refractive 
error or purposeful blurring of the test pattern. 


Fig. 2 (Coffeen and Guyton). Blur circle images of a point source of light photographed at positions 
corresponding to a, b, and c in Figure 1. The left image corresponds to position a, the middle image to position 
b, and the right image to position c. 
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Fig. 3 (Coffeen and Guyton). Photographs of a rear-illuminated black line and a central point source, taken in 
best focus with a camera lens corrected for spherical aberration (top), in best focus with a simple plus lens 
having spherical aberration (middle), and out of focus with the simple plus lens (bottom). Note the apparent 
doubling of the black line in the bottom photograph (arrows). 
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Can retinal processing produce monocular di- 
plopia? Part of the retina’s function in visual 
processing is enhancement of contrast and the 
accentuation of contours. An important exam- 
ple of this is the Mach band phenomenon. The 
idea of retinal processing as a principal mecha- 
nism creating monocular diplopia is appealing, 
but we believe this not to be the case. If retinal 
processing were the principal mechanism caus- 
ing monocular diplopia of blurred retinal imag- 
es accompanying refractive error, then one 
would expect to see some degree of doubling 
when viewing an already defocused object with 
an eye corrected for refractive error. This was 
not the case in our experiments; no doubling 
was observed under these conditions regard- 
less of the amount of defocus of our projected 
test pattern on the projector screen. Therefore, 
how the defocusing occurs, that is, defocusing 
of the original object or defocusing via the eye, 
yields entirely different results. It is possible, 
however, that retinal mechanisms, specifically 
the Mach band phenomenon, may play some 
role in enhancing the monocular diplopia aris- 
ing from refractive mechanisms. 

Chromatic aberration of the trial lenses did 
not appear to play a role in the production of 
monocular diplopia. In our initial experimenta- 
tion, we viewed the defocused lines through 
narrow band filters, and the doubling we ob- 
served persisted under these approximately 
monochromatic conditions. 

Regular refractive errors can only produce 
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uniform blur circles, not leading to monocular 
diplopia. Refractive aberration must be impli- 
cated, with spherical aberration being most 
consistent with the radial symmetry of several 
subjects’ observations. Verhoeff” first proposed 
spherical aberration as the mechanism of dou- 
bling in defocused images. He used a ray dia- 
gram similar to that in Figure 1 to explain his 
theory. He also examined the cross sections of 
the image of a point source of light formed by 
a plus spherical lens having positive symmet- 
ric spherical aberration (as described by 
Tscherning’ and as illustrated in Figures 1 and 
2). Verhoeff theorized that if a point source is 
imaged as a ring of light, a line will be imaged 
as two lines. This would be true for a very 
narrow line consisting of a string of point 
sources. For short lines making up the strokes 
of letters, however, the situation is more com- 
plicated. Geometric blur circle theory can help 
explain the actual result. 

A dark line on a light background can be 
thought of as the summation of two light/dark 
edges. Assume that the light part of the back- 
ground is made up of a myriad of closely 
spaced point sources such that the space- 
averaged luminance of all the point sources is 
equal to the luminance of the background. Each 
point source, if imaged on a screen but de- 
focused through a plus lens with positive 
spherical aberration, gives rise to a nonuniform 
blur circle (Fig. 4, a). The pattern of illumina- 
tion in the blur circle, if the screen is placed 
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Fig. 4 (Coffeen and Guyton). Luminance distributions of light sources and defocused k of those sources, 
illustrating how the defocused images of two light/dark edges (b and c) can summate to produce a double, 
defocused line (d). This only occurs if the defocused image of the point source (a) is nonuniform, as produced, 
for example, by spherical aberration of the imaging system. 
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between the lens and the focal point of the 
marginal rays, will be similar to the pattern 
shown in Figure 2, left. Because the point 
sources making up the luminous background 
are noncoherent sources of light, the illumina- 
tion patterns of the blur circles can be added 
linearly. Away from the edges of the line, the 
nonuniform blur circles add together to give 
uniform illumination. The edges of the dark 
line, however, are blurred (Fig. 4, b and c). The 
pattern of the nonuniform blur circle from each 
point of light determines the distribution of 
light in the blurred edges of the line, and the 
width of the blur circle determines the distance 
over which each edge is blurred. Given a cer- 
tain amount of spherical aberration and de- 
focus, the blurred edges add together to an 
illumination pattern as shown in Figure 4, d, 
having a peak of illumination in the center. If 
all the blur circles were uniform, there would 
be no doubling effect from overlap of the two 
blurred edges. It is the nonuniformity caused 
by aberration (spherical aberration in this case) 
and the amount of defocus that determine 
whether or not the doubling effect will be 
present. Although the aberrations of the 
human eye are much more complicated, this 
simple optical analysis seems to help explain 
what we observe in the human eye. 

Photographic demonstration of the doubling 
phenomenon secondary to spherical aberration 
is shown in Figure 3, bottom. Because the size 
of the blur circle is approximately 3.6 times the 
width of the original dark line, significant over- 
lap of the blurred edges of the defocused dark 
line occurred to produce the double image, 
more than required by the simple optical analy- 
sis presented above. Compared to what is seen 
by the human eye, the doubling as imaged on 
film is much less distinct. We theorize that the 
enhanced effect in the eye can be attributed 
to the contrast enhancement function of the 
retina. 

Contrast enhancement of edges was first de- 
scribed by Ernst Mach over 100 years ago. Only 
in recent years, however, has the physiologic 
basis for the visual system’s interpretation of 
edges been better understood. Much of the 
contrast enhancement effect involves the neur- 
al mechanism of lateral inhibition in the retina. 
The Mach band effect can be easily appreciated 
by viewing an in-focus border between light 
and dark. Along the dark side of the border a 
narrow, darker band appears, and along the 
light side of the border a lighter band appears, 
thereby enhancing the contrast of the border. 
The contours generated by the doubling phe- 


nomenon that we observe with spherical aber- 
ration are probably enhanced in the eye in the 
same way. 

Remole! studied the relationship between 
the extent of edge enhancement and defoc- 
using of the retinal image. He was able to 
demonstrate that the extent of edge enhance- 
ment (widening of the Mach band effect) does 
increase with defocus of the retinal image. 
Remole’s subjects viewed a luminous bar varia- 
ble in width. With the narrow bar defocused 
behind the retina such that the blur circles were 
comparable to the width of the bar, a doubling 
of the luminous bar was observed. This compli- 
cation in Remole’s experiment, that is, a drop 
in brightness in the center of the light band, 
was perceived by his subjects as “much greater 
than the undulations of light and dark typical 
of the border [Mach band] effects.” Remole 
hypothesized that the effect observed could be 
explained by blur circles having cross sections 
with bimodal distributions, analogous to our 
explanation for the doubling observed of a 
black line on a white background. 

An interesting finding from the prevalence 
study unexplainable on the basis of our photo- 
graphic experiments is that monocular diplopia 
was experienced by observers under both my- 
opic and hyperopic conditions. With our analy- 
sis of simple spherical optics, we have only 
demonstrated that monocular diplopia can 
occur with defocus that produces the blur 
circle pattern as seen in Figure 2, left. The 
luminance peaks in the periphery of this blur 
circle are formed by the intersection of margi- 
nal rays converging closer and closer to the lens 
along the optical axis. Note that this corre- 
sponds to the intersection of rays forming the 
caustic curve (Fig. 1). The optical model photo- 
graphed in Figure 2 is consistent with this 
analysis. 

We believe that the results of the prevalence 
study can be explained using geometric optics 
and ray diagrams, but only by taking into 
account more complex aberrations of the 
human eye. The spherical aberration of human 
eyes has been measured, but several different 
methods have yielded varying results.” Sev- 
eral generalizations can be made. Spherical 
aberration of the human eye varies from person 
to person, rarely shows axial symmetry, varies 
to a significant extent with accommodation, 
and deviates from that found in popular optical 
models of the eye.” Verhoeff? was most likely 
correct when he proposed that monocular di- 
plopia found with defocus in both directions is 
caused by areas of both undercorrected and 
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Fig. 5 (Coffeen and Guyton). Ray diagram illustrating how double imagery can be produced on each side of 
best focus, given the appropriate amount and form of spherical aberration. 


overcorrected spherical aberration across the 
entrance pupil of the eye. A ray diagram in his 
paper illustrates how this could occur if one 
annular area of the entrance pupil had positive 
spherical aberration and another had negative 
spherical aberration. However, the data from 
experiments measuring the spherical aberra- 
tion of the eye are not consistent with this, for 
the spherical aberration of the eye remains 
positive across the entrance pupil in most adult 
eyes. Suppose, however, that the spherical ab- 
erration at the edges of the entrance pupil 
became less positive than the peak value. Fig- 
ure 5 shows a ray diagram using a hypothetical 
eye having such a distribution of spherical 
aberration (dimensions are exaggerated for il- 
lustration). It is evident that there are areas of 
intersecting rays on both sides of best focus 
(hyperopic and myopic conditions), which, by 
the geometric arguments presented above, 
would explain the results of the prevalence 
study. 

We have shown how ordinary refractive 
error, in the presence of the relatively minor 
spherical aberration present in most eyes, can 


cause monocular diplopia. The phenomenon 
was readily induced in nine of 11 (82%) of the 
eyes of our normal subjects. The photographic 
simulation of monocular diplopia in the pres- 
ence of spherical aberration can be explained 
by blur circle analysis. The contrast enhance- 
ment property of the eye (Mach band effect) 
does not appear sufficient to cause monocular 
diplopia by itself, but Mach bands may possibly 
enhance the appreciation of monocular diplo- 
pia from optical causes. More complicated 
spherical or other optical aberrations of the eye 
are necessary to explain the monocular diplo- 
pia experienced with defocused images on both 
sides of best focus as reported by most of our 
subjects. One possible pattern of aberration for 
doing this is illustrated in Figure 5. 

Because of its high prevalence and ease of 
correction, refractive error should not be over- 
looked as a contributing cause of monocular 
diplopia. Early correction of refractive error in 
the evaluation of a patient complaining of mo- 
nocular diplopia may provide a quick solution, 
obviating the need for more extensive investi- 
gation. 
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OPHTHALMIC MINIATURE 

Excision of the upper fourth of the iris, for glaucoma, was performed in 
three cases. In two of them, both eyes were operated upon simultaneously. 
Hardly an inflammatory symptom followed the operations, but vision was 
not improved. The ophthalmoscopic appearances in all were cupping of the 
entrance of the optic nerve, partial loss of transparency of the retina, etc. 
The patients were of the ages of 70, 64, and 60; vision had been lost 
gradually and without pain. The consistence of three of the globes was 
normal; three were harder. The pupils were inactive; their areae were 

greenish; there were no enlarged ciliary veins. 
C. Baden, “Royal London Ophthalmic Hospital, Moorfields. 
Report of operations performed from February Ist to March Ist, 1858.” 
British Medical Journal, March 27, 1858, p. 240. 
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A Clinical Index for Predicting Visual Acuity After 
Cataract Surgery 





Marshall J. Graney, Ph.D., William B. Applegate, M.D., Stephen T. Miller, M.D., 
Janet T. Elam, B.S., Jerre M. Freeman, M.D., Thomas O. Wood, M.D., 
and Thomas C. Gettlefinger, M.D. 


We developed a clinical index for predicting 
postoperative visual acuity of cataract patients 
and cross-validated it using data from 182 
patients aged 70 years and older. The index 
consisted of four statistically combined indi- 
cators: age, preoperative visual acuity, fre- 
quency of reading, and comorbidity. Valida- 
tion of the index included comparisons to two 
standard technical instruments for measure- 
ment of retinal visual acuity. For the clinical 
index, 72% of predictions were accurate within 
one Snellen line of postoperative visual acuity 
compared to 37% using a laser interferometer 
and 33% using a potential acuity meter. Test- 
ing of the clinical index’s external validity 
using data from 111 patients in a different 
ophthalmology clinic disclosed 61% of predic- 
tions accurate within one Snellen line. 


PATIENTS UNDERGOING Cataract surgery who 
have coincident retinal disease are at increased 
risk of unsuccessful outcomes. It is therefore 
important that the ophthalmologist be able to 
identify those who have retinal disease that 
might limit postoperative visual acuity.'? Oph- 
thalmoscopic examination for the diagnosis of 
retinal disease may, however, be limited in 
patients with advanced opacification of ocular 
media. To address this limitation technical in- 
struments to estimate retinal visual acuity have 
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been developed, including the laser inter- 
ferometer and the potential acuity meter. How- 
ever, this technology is not available to all 
clinicians, and the accuracy of technical 
instruments for predicting surgical outcomes 
has been questioned.** When technical instru- 
ments are developed for predicting clinical out- 
comes, an important part of technologic assess- 
ment is to compare accuracy of technical 
instrument prediction with either a clinical pre- 
dictive index or with clinician judgment. The 
value of a nontechnical index for predicting the 
outcome of cataract surgery is unknown. The 
purpose of this study was to construct and test 
an index of a battery of standard clinical varia- 
bles, and to compare its accuracy with that of 
standard technical instruments currently being 
used. 


Subjects and Methods 


Patients aged 70 years and older from two 
ophthalmology practices who were scheduled 
for cataract surgery between April 1983 and 
June 1984 were eligible for the study. Informed 
consent was obtained from all patients enrolled 
in the study. Patients who elected not to have 
surgery, those whose postoperative care was to 
be provided by another ophthalmologist, or 
those whose mental status did not allow them 
to cooperate with an interview were not eligi- 
ble. Of 419 potential candidates for the study, 
293 (70%) were enrolled, 42 (10%) refused to 
participate, and 84 (20%) were not enrolled 
because an interviewer was not available at the 
time of their surgery. A random sample of 100 
charts of the 126 eligible patients who were not 
enrolled showed no significant differences be- 
tween study participants and nonparticipants 
with regard to age, race, sex, or preoperative or 
postoperative visual acuity. 
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Of 293 patients enrolled, 182 were from clinic 
A, a large private practice; and 111 were from 
clinic B, a university-affiliated practice. A clini- 
cal prediction index was developed using data 
from one clinic (training data), cross-validated, 
and evaluated for external validity using data 
from the second ophthalmology clinic (test 
data). Clinic A data were used as training data; 
25 of these patients were excluded from data 
analysis because of the following: death (one 
patient), lost to follow-up (two patients), or 
retinal disease diagnosed preoperatively by 
ophthalmoscopy (22 patients). Clinic B data 
were used as the test data set; 15 of these 
patients were excluded from analysis because 
of retinal disease diagnosed preoperatively by 
ophthalmoscopy. Retinal disease has been es- 
tablished as a major predictor of unsuccessful 
cataract surgery.’ These patients were, there- 
fore, excluded from data analysis because they 
were at known increased risk of surgical failure 
and lower levels of postoperative visual acuity. 

Interviews were conducted before surgery in 
the ophthalmologists’ office or in the hospital 
by one of three trained interviewers. Follow-up 
interviews were conducted when vision had 
stabilized, approximately four months after 
surgery. A more detailed explanation of the 
methods has been published previously.° 

Presurgical data included Snellen visual acu- 
ity, estimated retinal visual acuity using techni- 
cal instruments, demographic data, and infor- 
mation about physical and mental function. 
Technical and clinical data about visual acuity 
were obtained from patients’ ophthalmologic 
records. Best corrected monocular preoperative 
and postoperative visual acuity at four months 
were measured using an illuminated Snellen 
chart. Prognostic estimates of postoperative 
visual acuity were obtained by using both laser 
interferometer and potential acuity meter. A 
laser interferometer was used to estimate reti- 
nal interferometric visual acuity. A potential 
acuity meter was used to estimate retinal 
Snellen visual acuity. The operating principles 
and specifications of these instruments are de- 
scribed elsewhere.’ Experienced ophthalmic 
technicians who were trained in the use of both 
the laser interferometer and potential acuity 
meter made and recorded the technical instru- 
ment measurements. 

Except as otherwise noted, visual acuity was 
expressed as a decimal equivalent for data anal- 
ysis (for example, 20/40 = 0.50). 

Review of preoperative data identified 16 
potential variables for inclusion in a clinical 


prediction index. These variables were consid- 
ered representative of seven categories of po- 
tential indicators of postoperative visual acu- 
ity: (1) demographic (age), (2) social resources 
(economic status, availability of help in the 
home, availability of transportation), (3) sub- 
jective well-being (exercise, emotional status’), 
(4) morbidity (recent hospitalization, recent re- 
ported illnesses, number of current prescrip- 
tion medications), (5) general functional health 
(continence, total functional assessment inven- 
tory score,’ instrumental activities of daily 
living’), (6) vision-related functions (driv- 
ing, newspaper reading, watching television), 
and (7) preoperative vision (Snellen visual acu- 
ity). 

A predictive index was developed using mul- 
tivariate linear regression analysis® of postop- 
erative visual acuity on candidate predictor 
variables. This analysis identified seven predic- 
tor variables whose regression coefficients ex- 
plained 37% variance in postoperative visual 
acuity. These seven variables were (1) age, (2) 
preoperative Snellen visual acuity, (3) number 
of current prescription medications, (4) news- 
paper reading, (5) instrumental activities of 
daily living, (6) ability to drive an automobile, 
and (7) total functional assessment inventory 
score. 

As the final step in index development, four 
predictor variables were selected that were con- 
sidered both practical for widespread clinical 
use and statistically correlated (P < .05) to 
postoperative visual acuity: age, preoperative 
Snellen visual acuity, number of current pre- 
scription medications, and newspaper reading. 
Instrumental activities of daily living and total 
functional assessment inventory scores were 
not included because these multi-item scales 
were judged too cumbersome for inclusion in a 
simple clinical index. Ability to drive an auto- 
mobile was deleted because it was relatively 
collinear with other predictor variables and 
added only slightly to variance explained in 
postoperative visual acuity. The four variables 
included in the clinical index explained 16% of 
variance in postoperative visual acuity meas- 
urements. The clinical index formula was as 
follows: predicted postoperative visual acuity 
= 1.60 — 0.0125(age) + 0.260(preoperative 
Snellen visual acuity) — 0.0317(number of 
current prescription medications) — 0.0214 
(newspaper). Newspaper reading data were 
coded as follows: daily = 1.0, several times 
each week = 2.0, once a week = 3.0, occa- 
sionally = 4.0, never = 5.0. 
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Results 





Of the 293 patients who underwent cataract 
surgery, follow-up visual acuity measurements 
at four months were available for 290 (99%). 
Statistical tests for differences in sample means 
comparing clinic A and clinic B found no con- 
trasts that were either significant or that ap- 
proached statistical significance (Table 1). 

The clinical index, laser interferometer, and 
potential acuity meter were first assessed in 
terms of precision (the ability to predict postop- 
erative visual acuity exactly). The results of this 
analysis indicated that the clinical index was 
precisely correct in predicting 32% of postoper- 
ative visual acuities in clinic A, a significant 
increase in precision compared to 14% for the 
laser interferometer and 15% for the poten- 
tial acuity meter (both contrasts, P = .001) 
(Table 2). 

The clinical index was significantly correlated 
with postoperative visual acuity (r = .403 P < 
.001), explaining 16% of variance (Table 2). The 
correlations of laser interferometer and poten- 
tial acuity meter measurements to postopera- 
tive visual acuity were also statistically signifi- 
cant, but explained only 4% and 3% of 
variance, respectively. 

When the error rate of the clinical index was 
compared to that of the laser interferometer 
and the potential acuity meter in clinic A data, 
the clinical index demonstrated a higher per- 
cent accuracy in predicting postoperative visu- 


al acuity both within one line (both contrasts, 
P <.001) and within two lines (both contrasts, 
P < .001). Furthermore, both the laser inter- 
ferometer and the potential acuity meter sig- 
nificantly underestimated postoperative visual 
acuity in comparison to the clinical index (as- 
sessed at plus or minus one Snellen line of 
postoperative visual acuity; both contrasts, P = 
O01). 

Postoperative visual acuity of 0.50 (20/40) or 
better has been recognized as a criterion of 
successful cataract surgery.” Thus, we used a 
postoperative Snellen visual acuity of 0.50 or 
greater as a criterion of surgical success to 
assess predictive accuracy, sensitivity, specific- 
ity, predictive value positive, and predictive 
value negative for both technical and clinical 
predictions using training data and test data 
(Table 2). The data of only those patients for 
whom the technical instruments produced 
Snellen-equivalent decimal visual acuities were 
used for assessing predictive validity in terms 
of these statistical measures; patients with in- 
strument data such as pattern perception or 
light perception were excluded from this part of 
the analysis. 

According to this criterion of success, 28% of 
patients were predicted to have successful sur- 
gery by the laser interferometer and 37% by the 
potential acuity meter, in contrast to 95% by 
the clinical index (the clinical index did not 
predict anyone to have a visual acuity below 
0.125). Potential acuity meter predictions of 
good postoperative visual acuity have been 
found to be reliable, but predictions of poor 


TABLE 1 
PATIENT CHARACTERISTICS 


i 


CLINIC A CLINIC B TOTAL 

VARIABLES (N = 157)* (N = 96)' (N = 253) 
Age (mean + S.D.) 77.2 + 4.90 76.6 + 4.92 77.0 + 4.91 
Sex ratio (M/100F) 31.5 St 
Race (% white) 94.8 96.4 
Preoperative visual acuity’ (mean + S.D.) 0.206 + 0.161 0.164 + 0.143 0.190 + 0.154 
Postoperative visual acuity’ (mean + S.D.) 0.616 + 0.210 0.493 + 0.179 0.569 + 0.202 
Comorbidity§ (mean + S.D.) 1.13 + 1.04 1.87 + 1.51 141 24122 
Newspaper reading! (mean + S.D.) 1.76 + 1.33 2.58 + 1.89 2.07 + 1.54 


*Of 182 patients, one died, two were lost to follow-up, and 22 were excluded because of preoperatively diagnosed retinal disease. 
‘Of 111 patients, 15 were excluded because of preoperatively diagnosed retinal disease. 
‘Eyes with nondecimal visual acuity measurements were excluded from arithmetic computations. 


§Number of current prescription medications. 


{Daily = 1.0, several times each week = 2.0, once a week = 3.0, occasionally = 4.0, never = 5.0. 
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TABLE 2 
ASSESSMENTS OF PREDICTIVE VALIDITY 


Ce 


ee 


POTENTIAL 
STATISTICAL METHOD ACUITY METER 
Pearson r*' 2108 
Precision” 15.3 
Sensitivity’ 49.5 
Specificity’ 80.9 
Accuracy’ 54.8 
Predictive value positive’ 92.7 
Predictive value negative’ 24.6 
Error rate* 
+ 1 Snellen line 66.7 
+1 Snellen line 5.8 
—1 Snellen line 60.9 


+ 2 Snellen lines 41.3 


CLINIC A CLINIC B 
LASER CLINICAL CLINICAL 
INTERFEROMETER INDEX INDEX 
1854 403) .286§ 
13.7 31.5 25.3 
42.9 96.2 90.9 
90.0 22.7 26.0 
50.8 85.6 70.1 
95.4 95.6 60.0 
24.3 88.4 68.7 
63.2 28.2 39.1 
Te 15.5 32.2 
55.9 12:7 6.9 


44.1 9.9 24.1 


Áa a SS 


“Criterion was four-month postoperative Snellen visual acuity expressed as a decimal fraction. 


'Nondecimal visual acuity data were excluded from computations. 


‘Criterion was surgical success: four-month postoperative Snellen visual acuity = 0.5 vs failure (< 0.50). 


§P < (01. 
(P < 05. 
IP =< .001. 


visual acuity were not accurate.” According to 
Minkowski, Palese, and Guyton,” technical in- 
strument error rates increase with decreased 
levels of visual acuity. Thus, analysis of predic- 
tion errors in different ranges of predicted visu- 
al acuity was used to further assess operating 
characteristics of the clinical index, laser inter- 
ferometer, and potential acuity meter. This 
analysis compared the arithmetic means of ab- 
solute values of errors of prediction across five 
visual acuity ranges for each predictive instru- 
ment, using categories similar to those used in 
previous reports.**'® Category cutoff points 
corresponding to visual acuity octaves were 
used to establish an objective criterion for cate- 
gorization: I = 0.50 or better, II = 0.25 to below 
0.50, III = 0.125 to below 0.25, IV = all fractional 
visual acuities below 0.125, and V = four levels 
of nonfractional visual acuity (counting fingers 
or pattern perception, hand motions, light per- 
ception, and no light perception). The results 
demonstrated substantially lower average clini- 
cal index prediction error in visual acuity rang- 
es III through V, and no significant differences 
between methods of prediction for predictions 
of visual acuities of 0.25 or better (Figure). 

To further evaluate precision, accuracy, and 


error rates, the clinical index was assessed 
using clinic B data. Neither the laser inter- 
ferometer nor the potential acuity meter were 
used in clinic B, so direct comparisons between 
clinical index, laser interferometer, and poten- 
tial acuity meter were not possible. Precision of 
clinical index predictions for clinic B patients 
was found to be 25% exact prediction, with 61% 
of predictions correct within one line and 76% 
within two lines of postoperative visual acuity. 
There was a 7% false-negative error rate and a 
32% false-positive error rate, both assessed at 
plus or minus one Snellen line. 

Instruments generally perform better with 
training data from which they were developed 
than with test data. Thus, when cross- 
validation using training data and external vali- 
dation using test data were compared, the per- 
formance of the clinical index decreased in the 
second clinic, explaining 16% of clinic A post- 
Operative visual acuity variance, and 8% of 
variance in clinic B. Nonetheless, the clinical 
index performed better in terms of precision, 
sensitivity, magnitude of correlation, accuracy, 
and predictive value negative in clinic B than 
did either the laser interferometer or potential 
acuity meter in clinic A. 
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Figure (Graney and associates). Average prediction error by level of predicted visual acuity. 


Discussion 


This clinical index was 72% accurate in pre- 
dicting postoperative visual acuity within one 
Snellen line for patients undergoing cataract 
surgery. Analysis of these data found the clini- 
cal index to be more accurate than two sophisti- 
cated instruments used to predict postopera- 
tive visual acuity, a laser interferometer and a 
potential acuity meter. When the clinical index 
was applied to test data froma second sample it 
was 61% accurate in predicting postoperative 
visual acuity within one Snellen line. 

Media opacity that militates against ophthal- 
moscopic assessment of the fundus appears 
also to impair technical instrument assess- 
ments.'!! Thus, the most valuable contribution 
that the clinical index may make is with regard 
to estimating postoperative visual acuity for 
eyes predicted by technical instruments to have 


a postoperative visual acuity below 0.50. At 
levels of predicted visual acuity below 0.50 it is 
known that technical instruments are inaccu- 
rate and unreliable,**” although a precise cutoff 
point for acceptable reliability has not been 
established. 

With regard to predicting accurately both 
cataract surgery success and failure, an opti- 
mum protocol could require technical instru- 
ment assessment with selective follow-up 
using the clinical index for those patients pre- 
dicted to be at increased risk of surgical failure. 
Technical instrument retinal visual acuity 
measurements of 0.50 or better predicted surgi- 
cal success correctly 90% of the time (Table 2). 
However, the instruments’ retinal visual acuity 
measurements below 0.50 were not predictive 
of surgical outcome for three of every four 
patients predicted to be at increased risk for 
surgical failure. Negative predictions were 
more reliably obtained using the clinical index; 
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two of every three predictions below 0.50 ob- 
tained using the clinical index were correct 
predictions of surgical failure. 

We conclude from these findings that a clini- 
cian can obtain valuable information from a 
structured clinical index for predicting postop- 
erative visual acuity for older cataract patients. 
The simple clinical index derived from prospec- 
tive data in this study may be easily used by a 
clinician and may have greater accuracy than 
certain technical instruments. 

There are several limitations to this study. 
First, the clinical index was originally devel- 
oped in one ophthalmology practice where two 
ophthalmologists saw most patients. All pa- 
tients were elderly, and almost all were white 
and from middle- or upper-class families. 
Therefore, the ability to generalize to other 
populations may be limited. The index was 
validated using a second clinical sample, but 
this second sample had similar demographic 
characteristics. Therefore, this or another clini- 
cal index needs to be further tested on other 
sample populations to establish broad general- 
izability. Nevertheless, the clinical index de- 
scribed herein was developed using a larger 
sample than that used earlier in similar studies 
of predictive accuracy, and the index can be 
expected to show operating characteristics in 
new settings similar to those reported here. 

The index provides a formalization to the 
intuitiveness of a clinician’s judgment. All cli- 
nicians recognize that technical instruments 
may provide misleading information, and that 
a clinical estimate may be more accurate in 
some patients. We identified which data a clini- 
cian may wish to use in making predictions of 
postoperative visual acuity for cataract pa- 
tients, particularly for those at high risk of 
surgical failure. 
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OPHTHALMIC MINIATURE 
It made him hot to think what the Chief Butler’s opinion of him would 
have been, if that illustrious personage could have plumbed with that 
heavy eye of his the stream of his meditations. 


F. G. de Fontaine, The Fireside Dickens 


New York, Dillingham, 1888 
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Increased Intraocular Pressure in the Immediate 


Postoperative Period After Extracapsular Cataract 


Extraction 





Jeffrey G. Gross, M.D., Dale R. Meyer, M.D., Alan L. Robin, M.D., 
Alfred A. Filar, M.D., and James S. Kelley, M.D. 


We evaluated the immediate intraocular 
pressure increase after extracapsular cataract 
surgery in 58 eyes. Two to three hours postop- 
eratively, 34 eyes (59%) developed an intraocu- 
lar pressure greater than or equal to 25 mm Hg. 
We found an intraocular pressure of at least 
40 mm Hg in seven eyes. Mean intraocular 
pressure two to three hours postoperatively 
was 8.9 + 9.8 mm Hg greater than the preoper- 
ative intraocular pressure. The use of intraocu- 
lar sodium hyaluronate had no apparent effect 
on intraocular pressure. 


ACUTE INCREASES in intraocular pressure 
after cataract extraction have been documented 
for over 20 years. The use of alpha- 
chymotrypsin during intracapsular cataract ex- 
traction was first associated with this complica- 
tion.’ Rich, Radtke, and Cohen? demonstrated 
that an increase in intraocular pressure could 
occur after intracapsular cataract extraction in 
eyes not receiving alpha-chymotrypsin.’ Intra- 
ocular pressure increases have also been noted 
after extracapsular cataract extraction,** which 
are almost identical to those found after intra- 
capsular cataract extraction.** We do not know 
the exact mechanism of this rise in intraocular 
pressure. It may be caused by either mechani- 
cal obstruction of the trabecular meshwork by 
zonular fragments, inflammation, or deforma- 
tion of the angle structures. Recent studies 
have evaluated the intraocular pressure- 
lowering effects of timolol maleate, acetylcho- 
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line, carbachol, acetazolamide, and pilocarpine 
gel after both intracapsular and extracapsular 
cataract extraction.***"! Some of these pharma- 
cologic agents have been shown to suppress 
intraocular pressure. 

In previous studies measuring intraocular 
pressure increase after intracapsular cataract 
extraction, the measurements were not made 
within the first few postoperative hours. The 
effect of sodium hyaluronate was also not eval- 
uated, even though many surgeons routinely 
use sodium hyaluronate when implanting pos- 
terior chamber intraocular lenses. 

To our knowledge, there have been no re- 
ports on the incidence and magnitude of in- 
creased intraocular pressure in the immediate 
postoperative period in a series of eyes under- 
going planned uncomplicated extracapsular 
cataract extraction by nucleus expression and 
phacoemulsification with posterior chamber in- 
tracapsular lens implantation. Herein we re- 
port our findings using these techniques, with 
and without the use of sodium hyaluronate, in 
an outpatient population. 





Patients and Methods 





We studied two surgeons’ consecutive pa- 
tients undergoing routine extracapsular cata- 
ract extraction with implantation of a posterior 
chamber lens over a five-month period. We 
excluded patients with preexisting glaucoma or 
those taking topical or systemic beta-blockers, 
corticosteroids, epinephrine, or carbonic anhy- 
drase inhibitors. We obtained informed consent 
from all patients. 

Tobramycin eyedrops were administered the 
night before surgery. Just before cataract sur- 
gery, we dilated the eyes with 1% tropicamide 
hydrochloride and 2.5% phenylephrine hydro- 
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chloride. All patients received a modified Van 
Lint eyelid block and a retrobulbar injection of 
bupivacaine hydrochloride 0.75%, lidocaine 
2%, and hyaluronidase. We applied digital 
massage for five minutes and did not use a 
Honan intraocular pressure reducer. 

Extracapsular cataract extraction was per- 
formed by either nucleus expression through a 
10- to 11-mm fornix-based incision or phaco- 
emulsification through a 3.5-mm wound en- 
larged to about 7.0 mm. This allowed for the 
insertion of a posterior chamber intraocular 
lens. The type of cataract surgery performed 
was decided empirically based on the preopera- 
tive clinical appearance of the nucleus. We 
closed wounds with a combination of 8-0 Vicryl 
and 10-0 nylon sutures. Sodium hyaluronate 
was used only if the anterior chamber did not 
remain deeply formed during lens insertion. 
When sodium hyaluronate was used, it was 
aspirated and diluted at the end of the proce- 
dure. We did not routinely administer beta- 
blockers, cholinergic agents, or carbonic anhy- 
drase inhibitors. A dexamethasone-neomycin 
combination ointment was applied to the eyes 
at the completion of surgery. We did not mea- 
sure intraocular pressure at this time. 

We obtained applanation intraocular pres- 
sure measurements within one week before 
surgery. We also measured intraocular pres- 
sure two to three hours and 24 hours after 
surgery. We took certain empiric precautions. 
If the intraocular pressure was greater than 
30 mm Hg at two to three hours after surgery, 
we placed one drop of 0.5% betaxolol hydro- 
chloride on the eye every 12 hours. If the intra- 
ocular pressure was greater than 40 mm Hg at 
two to three hours, the patient received one 
drop of topical 0.5% betaxolol hydrochloride 
and 500 mg of oralacetazolamide every 12 hours. 

All patients were discharged after the first 
postoperative intraocular pressure measure- 
ment two to three hours after surgery. They 
returned for an examination 24 hours after 
surgery. At this time, we treated patients with 
topical corticosteroids, antibiotics, and intraoc- 
ular pressure-lowering medications, as neces- 
sary. The results are reported as the mean 
+ 1 S.D. Student’s and paired t-tests and chi- 
square analysis were used when appropriate. 


Results 





We studied 58 eyes (58 patients). There were 
24 men and 34 women, with a mean age of 74 


years. Surgery was performed on 32 right eyes 
and 26 left eyes. Of 58 eyes, 35 underwent 
cataract extraction by nucleus expression and 
23 by phacoemulsification. The mean ultra- 
sound time in the latter group was 1.9 + 0.9 
minutes. 

Mean preoperative intraocular pressure was 
17.8 + 3.7 mm Hg. Mean postoperative intraoc- 
ular pressure was 26.2 + 9.8 mm Hg at two to 
three hours, 22.3 + 9.5 mm Hg at 24 hours, and 
16.9 + 5.1 mm Hg at one week. At two to three 
hours, 34 eyes (59%) had an intraocular pres- 
sure equal to or greater than 25 mm Hg, 21 
(36%) had a pressure equal to or greater than 
30 mm Hg, and seven (12%) had a pressure 
equal to or greater than 40 mm Hg. Of those 
21 patients with an intraocular pressure of 
30 mm Hg or more at the two- to three-hour 
measurement, 13 (64%) had an intraocular 
pressure of at least 25 mm Hg at 24 hours, 
despite treatment with betaxolol hydrochloride 
0.5% 

We used sodium hyaluronate in 25 eyes. In 
this group, nine eyes (36%) had an intraocular 
pressure equal to or greater than 30 mm Hg at 
two to three hours. Of 35 eyes having cataracts 
removed by nucleus expression, 15 had an 
intraocular pressure equal to or greater than 
30 mm Hg, whereas only six of 23 eyes (27%) 
undergoing phacoemulsification reached this 
level. An equal number of eyes in the group 
that did and the group that did not receive 
sodium hyaluronate reached an intraocular 
pressure of 30 mm Hg at two to three hours. 
Mean intraocular pressure in these eyes was 
still increased one day after surgery. 

Surgical technique was evaluated as a factor 
influencing intraocular pressure (Table). The 
mean intraocular pressures at the two- to three- 
hour measurement in eyes that underwent nu- 
cleus expression were similar, regardless of 
whether sodium hyaluronate was used. We 
found the same results with phacoemulsifica- 
tion; however, only a small number of eyes in 
this group received sodium hyaluronate. 





Discussion 





This study demonstrates that a significant 
number of nonglaucomatous eyes undergoing 
extracapsular cataract surgery have an acute 
rise in intraocular pressure. Despite the various 
surgical techniques used, the percentage of 
eyes in this study with increased intraocular 
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TABLE 
INFLUENCE OF SURGICAL TECHNIQUE ON INTRAOCULAR PRESSURE 


eee 
MEAN + S.D. INTRAOCULAR PRESSURE (mm HG) 


NUCLEUS PHACOEMUL- NUCLEUS PHACOEMUL- 
EXPRESSION SIFICATION EXPRESSION SIFICATION 
NUCLEUS —=PHACOEMUL- SODIUM WITHOUT SODIUM WITHOUT SODIUM WITH SODIUM WITH SODIUM 
TIME OF ALL EYES EXPRESSION SIFICATION HYALURONATE HYALURONATE HYALURONATE HYALURONATE HYALURONATE 
MEASUREMENT (N = 58) (N = 35) (N = 23) (N = 25) (N = 16) (N = 17) (N = 19) (N = 6) 
Preoperative MOES WILA W2t21 698245 16.1 + 3.15 173 £09 192+48 168+3.9 
2 to 3 hrs 26.2+9.8 27.4+100 242+91 256+9.5 28.6 + 10.4 24.8 + 9.4 20.9 t98 22.7288 
Postoperative 
24 hrs 223295 2222108 223275 229097 19:7 2 12a 24.0 + 5.5 24.5 £91 182+ 11.0 
Postoperative 


es? 


pressure is similar to the results reported previ- 
ously after both intracapsular and extracapsu- 
lar surgery.'**" Rich, Radtke, and Cohen? 
performed hourly intraocular pressure mea- 
surements after intracapsular cataract surgery. 
They found the highest mean intraocular pres- 
sure occurring between six and eight hours. We 
only measured intraocular pressures at two to 
three hours after surgery because we needed to 
discharge our outpatients. We may have found 
higher intraocular pressures if we could have 
repeated the intraocular pressure measure- 
ments. This intraocular pressure increase is 
important because some eyes may be suscepti- 
ble to moderate transient increases in intraocu- 
lar pressure (for example, eyes with advanced 
glaucoma or anterior ischemic optic neuropa- 
thy).’*" Relatively brief intraocular pressure 
increase has also caused visual dysfunction 
after anterior segment laser surgery in both 
glaucomatous and nonglaucomatous eyes. 

We found a statistically significant difference 
in mean intraocular pressures at two to three 
hours between eyes that underwent nucleus 
expression and those that underwent phaco- 
emulsification. This did not relate to the use of 
sodium hyaluronate. At 24 hours, however, the 
mean intraocular pressures for these groups 
were almost identical. We cannot explain this 
difference, and we are not certain of the clinical 
relevance of this finding. 

The mechanism for the intraocular pressure 
increase was not investigated in our study. It 
may be similar to that described for intracap- 
sular cataract extraction.’* Although there are 
no zonular fragments dispersed during extra- 
capsular cataract extraction, pigment is liberat- 
ed. High- and low-molecular-weight proteins 
are liberated by the manipulation of the iris 


during nucleus expression, irrigation, and in- 
traocular lens insertion. This may obstruct the 
outflow pathways and lead to increases in in- 
traocular pressure. The use of fine sutures, 
stepped incisions, and meticulous closure 
under high magnification may contribute to 
this intraocular pressure increase by producing 
a water-tight closure. 

Sodium hyaluronate, when left in the ante- 
rior chamber, can increase intraocular pres- 
sure." However, we removed most sodium 
hyaluronate with anterior chamber irrigation 
before wound closure. The intraocular pressure 
spike caused by sodium hyaluronate may have 
been altered by the intraocular pressure spike 
caused by cataract surgery. 

Our study, like previously reported studies, 
did not measure intraocular pressure at the 
termination of cataract surgery. Hyperinflation 
of the globe at the end of the procedure may 
have, in part, contributed to the degree of 
intraocular pressure increase. The role of this 
factor has not yet been evaluated in this intra- 
ocular pressure rise. 

The relatively high incidence of intraocular 
pressure increase occurring in the immediate 
postoperative period after extracapsular cata- 
ract extraction with posterior chamber lenses is 
of note. This complication can easily go unno- 
ticed until the first postoperative visit, since 
cataract surgery is routinely done in an outpa- 
tient setting. Visual damage from transient in- 
creases of intraocular pressure could be devas- 
tating and reduce the benefit of cataract 
extraction.’ The prophylactic use of intraocu- 
lar pressure-lowering agents***! should be 
routinely used. It may also be prudent to mea- 
sure the intraocular pressure of patients at risk 
of optic nerve damage before discharge. 
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OPHTHALMIC MINIATURE 
He began slowly to follow Welch, his heart starting to pound and mist 
breaking out on his spectacles. He allowed a terrible grimace to dawn on 
his features, forcing his chin down as far as possible and trying to bring his 
nose up between his eyes. When this was nearing completion, he took off 


his glasses to rub them clear. 


Kingsley Amis, Lucky Jim 


New York, Viking Penguin Inc., 1953, p. 179 
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Photocoagulation Treatment of Radiation Retinopathy 


cn a aO 
James L. Kinyoun, M.D., Mark E. Chittum, M.D., and Craig G. Wells, M.D. 


We studied the visual and anatomic effects 
of focal photocoagulation for clinically signifi- 
cant radiation macular edema in five eyes of 
four patients and panretinal photocoagulation 
for proliferative radiation retinopathy in six 
eyes of three patients. Focal and limited scatter 
photocoagulation was successful in prevent- 
ing further vision loss in all five eyes treated 
for macular edema. Three eyes treated with 
panretinal photocoagulation had regression of 
neovascularization. The other three eyes treat- 
ed for proliferative retinopathy subsequently 
had dense vitreous hemorrhages that required 
vitrectomy for restoration of useful vision. 


RADIATION RETINOPATHY is an occlusive 
microangiopathy that is manifest by one or 
more of the following: retinal hemorrhages, 
cotton-wool spots, microaneurysms, telangiec- 
tatic vessels, macular edema, exudates, neo- 
vascularization of the disk or retina, vitreous 
hemorrhage, optic atrophy, rubeosis iridis, and 
neovascular glaucoma. Radiation retinopathy 
can occur after radioactive plaque or external 
beam irradiation for ocular and orbital tumors, 
Graves’ ophthalmopathy, and intracranial le- 
sions not adjacent to the eye.™? Although the 
clinical manifestations of radiation retinopathy 
have been well defined, published information 
is scarce regarding treatment of this potentially 
blinding complication.**° 

We studied the visual and anatomic effects of 
photocoagulation treatment in nine eyes of five 
patients with radiation retinopathy. Treatment 
indications and techniques were based on pub- 
lished results of photocoagulation treatment 
for diabetic retinopathy,*’ a disease with simi- 
lar pathophysiology. Details of the radiation 
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treatment and early radiation retinopathy 
findings in Cases 1 through 3 have been pub- 
lished previously.’ This serious treatment com- 
plication in all three of these cases was proba- 
bly caused by errors in radiotherapy technique 
and dosage calculations. Careful review of re- 
cords indicates that in each of these three cases 
the patient received approximately twice the 
reported total dosage of 2,000 rad. None of our 
patients had diabetes mellitus or other vascular 
diseases that might be confused with radiation 
retinopathy. 





Case Reports 





Case 1 

A 28-year-old man with Graves’ ophthalmop- 
athy was treated with external beam irradiation 
in 1978. A reported total of 2,000 rad was 
applied to each orbit in ten fractions over a 
two-week period. 

One year later, visual acuity was R.E.: 20/25 
and L.E.: 20/40. Based on characteristic retinal 
and optic nerve findings, a diagnosis of radia- 
tion retinopathy and optic neuropathy was 
made. Over the next three years, he developed 
neovascularization of the disk and retina with 
preretinal and vitreous hemorrhages in both 
eyes. 

Panretinal argon laser photocoagulation was 
applied to each eye (Table 1). Between the 
major vascular arcades and vortex ampullae 
500-um, 0.1-second burns spaced two burn di- 
ameters apart were scattered. Power settings 
were adjusted to achieve moderately white le- 
sions. Spacing between burns was decreased to 
treat confluently the base of elevated new ves- 
sels with fibrosis inferior to the left optic nerve. 

The neovascularization regressed bilaterally 
and the vitreous hemorrhages spontaneously 
cleared. In 1985, however, a recurrent vitreous 
hemorrhage occurred in the left eye, which was 
caused by vitreoretinal traction at the site of 
elevated fibrovascular proliferation. The hem- 
orrhage failed to clear, and a pars plana vitrec- 
tomy was performed (Table 2). 
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TABLE 1 
PANRETINAL PHOTOCOAGULATION FOR PROLIFERATIVE RADIATION RETINOPATHY * 


a EEE ESEEENENE EEE 


CASE INITIAL FUNDUS VITREOUS NO. OF TREATMENT FINAL FOLLOW-UP 


NO. EYE VISUAL ACUITY' FINDINGS HEMORRHAGE* BURNS (SESSIONS) VISUAL ACUITY' (mos) 
1 R.E. 20/100 NVD $ 702 (3) 20/70 66 

Le 20/200 NVD, NVE + 631 (2) C.F. 62 

3 R.E. C.F. NVE + 1135 (3) 20/200 24 

LE. 20/400 NVE + 1361 (4) H.M. 23 

< R.E. 20/50 NVD, NVE + 1330 (2) 20/100 19 

LE. 20/40 NVD, NVE, TRD + 1200 (2) 20/80 19 


a 


*NVD, new vessels on disk; NVE, new vessels elsewhere; TRD, traction retinal detachment. 
t C.F., counting fingers; H.M., hand motion. 
t+ indicates present. 


Postoperatively, the patient’s visual acuity of 0.1 second were used. Acceptable end points 
was 20/70 in the right eye and counting fingers were darkening or whitening of microaneu- 
in the left eye. The right eye had optic disk rysms, which often required several burn ap- 
pallor and retinal thickening less than 1 disk plications. Moderately white burns, spaced one 
diameter in size and greater than 500 pm from burn diameter apart, were scattered through- 
the center of the macula. The fluorescein angio- out areas of capillary nonperfusion (Table 3). 
gram showed capillary nonperfusion in the Six months later, the visual acuity was still 
papillomacular bundle with enlargement of the 20/70 in the right eye and counting fingers in 
capillary-free zone (Fig. 1). Decreased visual the left eye. Macular thickening and exudates 
acuity was attributed to radiation optic neurop- decreased but cystoid edema remained central- 
athy and macular ischemia. ly in the left eye. 

The left disk was also pale and the macula 
was diffusely thickened. An incomplete circi- Case 2 
nate ring of exudates was centered temporal to A 50-year-old man with Graves’ ophthalmop- 
the macula and cystoid edema was present athy was treated with external beam irradiation 
(Fig. 2, left). Fluorescein angiography showed in 1979. The reported total dose to each orbit 
widespread capillary nonperfusion and leak- was 2,000 rad given in ten fractions over a 
age from microaneurysms (Fig. 2, right). two-week period. Nine months later, radiation 

Argon green laser photocoagulation was ap- retinopathy was diagnosed in both eyes. 
plied to areas of capillary nonperfusion and In 1983, visual acuity was 20/25 in the right 
leaking microaneurysms judged to be responsi- eye but had decreased to only light perception 
ble for the clinically significant macular edema in the left eye because of vitreous hemorrhage 
in the left eye. Burns of 50 and 100 pm with and posterior subcapsular cataract. Lensecto- 
power settings of 100 to 250 mW and duration my and vitrectomy procedures were performed 

TABLE 2 


PARS PLANA VITRECTOMY FOR NONCLEARING VITREOUS HEMORRHAGE 
CAUSED BY PROLIFERATIVE RADIATION RETINOPATHY * 





RECURRENCE OF 
CASE PREVITRECTOMY POSTVITRECTOMY NEOVASCULARIZATION FOLLOW-UP 
NO. EYE VISUAL ACUITY VISUAL ACUITY OR HEMORRHAGE (Mos) 
1 CE C.F: GF, No 7 
Le. H.M. 20/400 No 48 
4 we H.M. 20/80 No 12 





*C.F., counting fingers; H.M., hand motion. 
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Fig. 1 (Kinyoun, Chittum, and Wells). Case 1, right 
eye. Late venous phase of angiogram shows capillary 
nonperfusion in papillomacular bundle and enlarge- 
ment of capillary-free zone. Early leakage from mi- 
croaneurysms is present inferonasal to center of the 
macula. 


in the left eye but postoperative visual acuity 
improved to only 20/400 in the left eye because 
of macular edema and ischemia (Fig. 3). 

In August 1986, visual acuity in the right eye 
had decreased to 20/40. Exudates and retinal 
thickening were present within 500 pm of the 
center of the macula. During two treatment 
sessions, focal and limited scatter argon green 





laser photocoagulation was applied to microan- 
eurysms and areas of diffuse leakage as identi- 
fied in the fluorescein angiogram (Fig. 4, left). 
The treatment technique was the same as that 
used in Case 1 except that the limited scatter 
treatment used in Case 2 was applied to areas 
of diffuse leakage, whereas in Case 1 the scatter 
burns were applied to areas of capillary non- 
perfusion. 

Postoperative visual acuity improved to 20/20 
in the right eye (Table 3). Only a few exudates 
remain temporal to the macula and the retina is 
no longer thickened (Fig. 4, right). 


Case 3 

In 1979, a 40-year-old woman with Graves’ 
ophthalmopathy was treated with a reported 
total of 2,000 rad to each posterior orbit. Two 
months after treatment the patient complained 
of decreased vision in both eyes, and ophthal- 
moscopic examination disclosed characteristic 
fundus findings of radiation retinopathy. The 
patient later developed corneal opacification 
and cataract in both eyes. The right eye was 
treated with penetrating keratoplasty, extra- 
capsular cataract extraction, and posterior 
chamber lens implantation. 

In 1985, she had new vessels elsewhere and 
vitreous hemorrhage in both eyes. Both eyes 
were treated with panretinal argon photocoag- 
ulation (Table 1). The panretinal technique was 
similar to that used in Case 1. Burns were not 
placed closer than 500 um from the nasal disk 
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Fig. 2 (Kinyoun, Chittum, and Wells). Left, Case 1, left eye. Incomplete circinate ring is centered temporal to 
macula with exudates in superior and central macula. Optic disk is pale, and large hemorrhages and 
microaneurysms are located temporally. Right, Early venous phase of angiogram shows widespread capillary 
nonperfusion throughout posterior retina with hyperfluorescence of abnormal capillaries and microaneurysms. 
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Fig. 3 (Kinyoun, Chittum, and Wells). Case 2, left 
eye. Macular edema and ischemia manifested by 
exudates and vascular sheathing (white opacification 
of vessel walls). 


margin or closer than two disk diameters tem- 
poral, superior, and inferior to the center of the 
macula. 

Two years later, visual acuity was 20/200 in 
the right eye and hand motion in the left eye. 
The neovascularization regressed and the vitre- 
ous hemorrhage cleared in the right eye but a 
dense vitreous hemorrhage was present in the 











left eye. The poor visual acuity in the right eye 
was attributed to radiation optic neuropathy. 


Case 4 

A 28-year-old woman had a left fronto- 
temporal oligodendroglioma resected in 1981. 
In 1983, tumor recurrence was treated with 
external beam irradiation totaling 4,500 rad toa 
wide field with a 6,000-rad boost to a reduced 
field. 

In March 1983, the patient had decreased 
visual acuity (R.E.: 20/50 and L.E.: 20/40) and 
fundus findings typical of radiation retinopa- 
thy. Blood glucose levels were normal. Eleven 
months later, she had developed new vessels 
on the disk and elsewhere with vitreous hemor- 
rhage in both eyes (Fig. 5). Both eyes were 
treated with argon laser panretinal photocoag- 
ulation. Treatment technique was similar to 
that used in Cases 1 and 3 (Table 1). 

The neovascularization regressed in the right 
eye, but the left eye later had a dense vitreous 
hemorrhage that decreased visual acuity to 
hand motion. B-scan ultrasonography dis- 
closed an extramacular traction retinal detach- 
ment superior to the optic nerve. The hemor- 
rhage did not clear over the following seven 
months and a pars plana vitrectomy was per- 
formed. Postoperative visual acuity was 20/80 
in the left eye (Table 2). 

Visual acuity in the right eye later decreased 


Fig. 4 (Kinyoun, Chittum, and Wells). Left, Case 2, right eye. Late venous phase of angiogram shows 


hyperfluorescent microaneurysms surrounding the center of macula with leakage temporally. Right, Fourteen 
months after initial treatment, the retina is no longer thickened and only a few exudates remain temporal to the 
macula (microaneurysms with exudates inferior to optic nerve are greater than two disk diameters from center 
of macula and were not treated). 


474 AMERICAN JOURNAL OF OPHTHALMOLOGY May, 1988 





TABLE 3 
ARGON GREEN LASER PHOTOCOAGULATION FOR CLINICALLY SIGNIFICANT RADIATION MACULAR EDEMA* 





CASE PRETREATMENT NUMBER OF TREATMENT POSTTREATMENT FOLLOW-UP 
NO. EYE VISUAL ACUITY BURNS (SESSIONS) VISUAL ACUITY (Mos) 
1 Le. C.F. 284 (2) C.F. 6 
2 RE. 20/40 149 (2) 20/20 14 
4 FE. 20/100 171 (1) 20/80 3 
5 R.E. 20/50 295 (4) 20/25 14 
lodz: 20/400 349 (2) 20/80 22 


_—_-: nn eee ee eee 


*C.F., counting fingers. 


to 20/100 because of cystoid macular edema 
involving the center of the macula (Fig. 6, left). 
Limited scatter treatment and focal burns 
(Table 3) were applied to diffuse areas of leak- 
age and leaking microaneurysms, respectively 
(Fig. 6, right). Three months later, visual acuity 
had improved to 20/80 in the right eye. Retinal 
edema had decreased but cystoid spaces re- 
mained in the center of the macula. 


Case 5 

A 61-year-old man with Graves’ ophthalmop- 
athy was reportedly treated with 2,000 rad of 
external beam irradiation to each orbit. Six 
years later, visual acuity had decreased to 
20/400 in the left eye. Ophthalmic examination 
disclosed retinal findings consistent with radia- 
tion retinopathy in both eyes. 

In January 1986, visual acuity was R.E.: 20/50 
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Fig. 5 (Kinyoun, Chittum, and Wells). Left, Case 4, right eye. Neovascularization with preretinal blood is 
present inferonasal to optic nerve. Right, Left eye. Fibrovascular proliferation with preretinal and vitreous 
blood is located superior to optic nerve. 





and L.E.: 20/400. There was no afferent pupil- 
lary defect but retinal thickening was present 
in the center of both maculas with cystoid 
edema in the left eye (Figs. 7, top left and 8, top 
left). Fluorescein angiography disclosed an en- 
larged capillary-free zone in each eye as well as 
capillary nonperfusion and late leakage from 
microaneurysms and microvascular abnormali- 
ties (Figs. 7, top right and 8, top right). 

The clinically significant radiation macular 
edema in both eyes was treated with argon 
green photocoagulation. The same focal tech- 
nique used in Case 1 was used during four 
treatment sessions of the right eye and two 
treatment sessions of the left eye. The macular 
edema resolved in both eyes (Figs. 7, bottom 
left and 8, bottom left) and visual acuity im- 
proved to 20/25 in the right eye and 20/80 in the 
left eye (Table 3). 
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Fig. 6 (Kinyoun, Chittum, and Wells). Left, Case 4, right eye. Large cyst is present in center of macula and 
fresh laser burns are scattered throughout area of retinal thickening but not closer than 500 um from center of 
capillary-free zone. Right, Enlarged capillary-free zone and adjacent areas of focal and diffuse leakage can be 
seen during venous phase of angiogram. Leakage into small cystoid spaces is present in papillomacular bundle. 





Fig. 7 (Kinyoun, Chittum, and Wells). Top left, 
Case 5, right eye. Retinal thickening, hemorrhages, 
and exudate are present in the macula. Top right, 
The capillary-free zone is enlarged and fluorescein 
has leaked from perifoveal microaneurysms. Bottom 
left, Fourteen months after initial treatment, retinal 
hemorrhages have cleared and only a small amount 
of exudate remains. Lightly pigmented photocoagu- 
lation scars surround the macula. 
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Discussion 





Inflammation and degeneration of the retina 
as a consequence of roentgen and radium rays 
were described as early as 1933.* Other adverse 
effects have included cataract,” diffuse atrophy 
of the retinal pigment epithelium,’ choroidal 
infarcts,'! and radiation optic neuropathy (pre- 
sumably secondary to radiation-induced 
vasculopathy of the optic nerve).® Severely 
ischemic globes may develop rubeosis iridis 
and neovascular glaucoma, which results in 
loss of vision and the eye. 

Fluorescein angiograms of eyes with radia- 
tion retinopathy typically show dilated and 
tortuous macular vessels with aneurysmal and 
saccular dilatation.” Leakage occurs from these 
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Fig. 8 (Kinyoun, Chittum, and Wells). Top left, 
Case 5, left eye. Retinal edema involves the entire 
macula. The center of incomplete circinate ring of 
exudates is inferotemporal to center of the macula. 
Top right, The capillary-free zone is enlarged and 
leakage of fluorescein has occurred from microaneu- 
rysms and abnormal perifoveal capillaries. Bottom 
left, Twenty-two months after initial treatment, mac- 
ular edema has resolved. Photocoagulation scars are 
most easily seen inferotemporally. 


intraretinal microvascular abnormalities as well 
as from disk and retinal neovascularization. 
The leakage may be severe enough to cause 
clinically detectable retinal thickening with or 
without cystoid edema as seen in four of our 
cases. Capillary nonperfusion is consistently 
seen, and occasional large retinal vessels may 
also be occluded. A less specific finding is 
transmission hyperfluorescence corresponding 
to areas of retinal pigment epithelial atrophy. 
The occurrence of retinopathy is related not 
only to the total dose received but also to the 
daily fraction size.” Over 3,000 rad is usually 
necessary to cause retinopathy,” though it has 
been described in patients who received 1,500 
rad.! Daily dose fractionation in excess of 200 
rad is associated with an increased incidence of 
radiation retinopathy and optic neuropathy." 
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Our patients received a reported 2,000 to 
6,000 total rad over two- to seven-week periods. 
Daily fraction sizes ranged from 180 to 200 rad. 
Patients with preexisting vascular disease (for 
example, diabetes mellitus and collagen vascu- 
lar disease) or previous chemotherapy are sus- 
ceptible to developing retinopathy at lower 
doses of radiation,’ but this was not a factor in 
our cases. 

External beam radiation appears to affect 
mainly the inner layers of the retina; the photo- 
receptors are relatively resistant. Irvine and 
associates® reported the histopathology of radi- 
ation retinopathy in monkeys treated with ex- 
ternal beam irradiation. Clinically, these ani- 
mals developed retinopathy within ten to 20 
months after treatment. Histologic studies 
showed loss of endothelial cells, disruption of 
pericytes, capillary closure, and intraretinal 
microvascular abnormalities that parallel the 
histopathologic changes seen in diabetic reti- 
nopathy. 

Radiation retinopathy in humans usually de- 
velops within three months to three years after 
treatment. Initial complaints include blurred 
vision or floaters, or both, caused by macular 
edema or ischemia, vitreous hemorrhage, cata- 
ract, optic neuropathy, rubeotic glaucoma, or 
traction retinal detachment. These causes of 
vision loss are also seen in patients with diabet- 
ic retinopathy. Since radiation retinopathy and 
diabetic retinopathy are clinically and histo- 
pathologically similar, it seems reasonable to 
base treatment of radiation retinopathy on 
well-established guidelines for treatment of di- 
abetic retinopathy.*' 

Seven eyes in four of our patients developed 
neovascularization that was classified as high- 
risk for severe visual loss® because of complica- 
tions of radiation rather than diabetes mellitus. 
A dense vitreous hemorrhage prevented treat- 
ment of one eye. Scatter (for new vessels on the 
disk) and confluent local (for new vessels else- 
where) photocoagulation was applied with the 
argon blue-green laser. Burns of 500 pm of 
Q0.1-second duration with power settings to 
achieve an end point of mild to moderate reti- 
nal whitening were used. The intensity of these 
burns is less than that used by us to treat 
proliferative diabetic retinopathy. Also, fewer 
burns (702 to 1,361) were used and spaced 
farther apart than for scatter treatment of pro- 
liferative diabetic retinopathy." Since these pa- 
tients had preexisting optic disk pallor, we 
reasoned that less intense and fewer photoco- 
agulation burns might minimize subsequent 
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optic atrophy. Three treated eyes had regres- 


sion of new vessels without recurrent vitreous 


hemorrhages over follow-up periods of 19 to 66 
months. The other three eyes subsequently had 
dense, nonclearing vitreous hemorrhages. 

Pars plana vitrectomy was performed in three 
eyes with nonclearing vitreous hemorrhages. 
Vitreous traction to sites of fibrovascular prolif- 
eration with localized traction retinal detach- 
ment was present in each eye. Postoperative 
vision improved in each eye but was limited by 
radiation macular edema and ischemia as well 
as radiation optic neuropathy. None of the 
patients have had a recurrence of vitreous hem- 
orrhage or regrowth of new vessels. 

Five eyes were classified as having clinically 
significant macular edema,‘ again because of 
complications of radiation rather than diabetes 
mellitus. Argon green laser burns (0.05 to 0.1 
second) were used to treat these eyes. Microan- 
eurysms and other focal sites of leakage as 
identified in the fluorescein angiogram were 
treated with 50- and 100-um burns. Areas of 
diffuse leakage and capillary nonperfusion as- 
sociated with macular edema and within two 
disk diameters of the center of the macula were 
photocoagulated with a grid pattern of 50- or 
100-um burns, each burn separated by one 
burn diameter.” This treatment has been ef- 
fective in preventing further vision loss in all 
five eyes and has resulted in two or more lines 
of improved vision in three eyes over follow- 
up periods ranging from three to 22 months 
(Table 3). 

We believe the results in these five patients 
support the use of photocoagulation treatment 
for selected eyes with radiation retinopathy. 
Eyes with one or more high-risk characteris- 
tics,’ clinically significant macular edema,‘ or 
both, should be considered for treatment with 
photocoagulation. Our experience suggests 
that eyes with radiation retinopathy respond as 
well to photocoagulation as eyes with diabetic 
retinopathy. Also, nonclearing vitreous hemor- 
rhage caused by radiation retinopathy can be 
safely managed with pars plana vitrectomy 
techniques. 

We agree that radiation maculopathy and 
neovascularization will occur in an almost pre- 
dictable fashion.*” With the increased use of 
radiation for treatment of ocular and orbital 
disease, these complications will become more 
common, and finding effective treatment mo- 
dalities will be even more imperative. Until a 
well-controlled, randomized clinical trial is per- 
formed, we recommend applying the proven 
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indications and techniques for photocoagula- 
tion treatment of diabetic retinopathy to treat- 
ment of radiation retinopathy. 
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OPHTHALMIC MINIATURE 

Patrick Prentiss had come to think of his reading glasses as his “Irish 
spectacles,” although he had purchased them, two years before, from an 
oculist in Paris. He did not require them for ordinary reading, save for the 
occasional footnote, but for the purposes of his present research they were 
a necessity. After a few hours at work on old newspaper files, the reports of 
trials, of special and select committees, the print, wretched at best, would 
begin to waver and recede, diminishing. 


Thomas Flanagan, The Tenants of Time 
New York, E. P. Dutton, 1988, p. 227 
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New Contact Lens for Observation and Coagulation of the 
Retina and Choroid 
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Pascal Rol, Opt. Eng., Franz Fankhauser, M.D., and Sylwia Kwasniewska, M.D. 


The optical performance of a new contact 
lens for observation and irradiation of the 
retina and choroid represents a compromise 
between Goldmann’s contact lens and a wide- 
angle system in regard to magnification, reso- 
lution, and size of the field of view. 


BOTH OBSERVATION and photocoagulation of 
the retina and choroid are fundamental tasks in 
ophthalmology. Goldmann! developed a con- 
tact lens, with or without internal mirrors, for 
observation of the fundus oculi. By using the 
mirrors, the entire retina may be examined. In 
the normal phakic eye, however, the ora serrata 
can only be viewed indirectly by scleral inden- 
tation. Many variations of this contact lens are 
in use today.* 

More recently, other contact lenses have 
been developed. Their clinical indications are 
generally the same as the Goldmann lens, but 
their design is based on different optical princi- 
ples. One such lens is the Panfunduscope,’ 
which evolved from the E] Bayadi lens.*ë When 
compared with the Goldmann lens, the Pan- 
funduscope provides a large field of view of the 
fundus, including the ora serrata. However, 
such a wide field of view is obtained at the 
expense of optical quality. 

In many ways, these two types of contact 
lenses attempt to solve two different optical 
tasks. The contact lens to be described here, the 
CGR 3 lens, is oriented toward an optimization 
of the positive aspects of both optical princi- 
ples. 
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Goldmann Lens 

The Goldmann lens (Fig. 1) is a negative lens 
of —64 diopters that forms an upright image 
(side-inverted when mirrors are used). It pro- 
vides comfortable image magnification and also 
good image definition of the retina. The image 
thus obtained is sufficient for most diagnostic 
purposes. However, a relatively small field of 
view is available, forcing the observer into an 
iterative observation strategy when more than 
one restricted area of retina has to be exam- 
ined. This may be time consuming whena large 
portion of the retina must be examined. Addi- 
tionally, details may escape the attention of the 
observer and one or several retinal areas that 
should be inspected may be omitted. The ob- 
server must also spatially correlate the areas 
that have been examined in order to create a 
view of the whole. This may be particularly 
difficult if a disease process is present. 


Panfunduscope 

The Panfunduscope (Fig. 2), in contrast, is 
free of this constraint. The Panfunduscope pro- 
vides the slit lamp with a real inverted interme- 
diate image, somewhat like the indirect oph- 
thalmoscope. The use ofa sphere as a field lens 
results in a large field of view. This advantage, 
however, is obtained at the expense of visuali- 





Fig. 1 (Rol, Fankhauser, and Kwasniewska), Dia- 
gram showing the optical path through the Gold- 
mann lens. 1, Goldmann lens; 2, human eye; A, 
focus point on the retina. 
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la 2 
Fig. 2 (Rol, Fankhauser, and Kwasniewska). Dia- 
gram showing the optical path through the Pan- 
funduscope. 1, Panfunduscope (a, focusing lens; b, 
field lens); 2, human eye; A, focus point on the 
retina; B, intermediate focus point (real intermediate 
image of the retina). 


zation of details and image quality, particularly 
in the periphery. These disadvantages are the 
result of field curvature, which reduces resolu- 
tion. 


Laser Treatment 

The same basic principles that are important 
for observation are also important in the treat- 
ment of the retina and the choroid with lasers 
using thermal energy transfer mechanisms, 
such as the argon ion laser. 

When using the Goldmann lens, because of 
its plane entrance surface, the cone angle of the 
laser beam is reduced from 6 degrees (which is 
a typical value for an argon laser) to 4.1 de- 
grees. This results ina focal spot diameter of 55 
um on the retina for a laser beam having a spot 
size of 50 pm in air. Enlargement of the laser 
spot to about 1 mm is possible in most systems 
by defocusing, that is, shifting the slit lamp 
forward by 8.5 mm. Consequently, the focus 
spot is shifted forward by 13.1 mm, resulting in 
a laser beam diameter of 2.16 mm on the poster- 
ior face of the crystalline lens (Fig. 3, top). This 
does not represent any risk to tissues anterior 
to the retina because the laser beam diameter is 
greater there than on the retina. The most 
important optical parameters related to the 
Goldmann lens are compiled in the Table. The 
values serve as a basis for evaluating other 
contact lenses for the retina. The weakest point 
is the small field of view, +23 degrees (value 
calculated from nodal point of the eye). 

When using the Panfunduscope, along with 
image size reduction, the focal spot diameter of 
the laser beam is enlarged by a factor of 1.3 as 
compared to the Goldmann lens and the cone 
angle is reduced from 6 to 3.45 degrees. The 
presence of an intermediate focus point (Fig. 2) 
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Fig. 3 (Rol, Fankhauser, and Kwasniewska). Shift 
of the laser beam to obtain a spot diameter on the 
retina of about 1 mm with the Goldmann lens (top), 
and with the Panfunduscope (middle and bottom). 
The dotted line represents the initial location of the 
beam to obtain the smallest spot size on the retina. 
The arrow indicates the direction of the shift. 


within the contact lens may damage the latter 
when high energy or power densities are used. 
The narrow cone angle of the laser beam may 
also endanger the crystalline lens,® particularly 
when lenticular opacities exist. 

The threat to the crystalline lens is particular- 
ly great when an enlargement of the laser spot 
to about 1 mm is anticipated. When the slit 
lamp is shifted, the crystalline lens may be 
affected in one of two ways. Either the slit lamp 
is shifted backward (Fig. 3, middle) by 7.0 mm, 
resulting in a shift of the focus point by 10.0 
mm and a laser beam diameter of 0.67 mm on 
the posterior face of the crystalline lens, or the 
slit lamp is shifted forward (Fig. 3, bottom) by 
6.5 mm, resulting in a shift of the focus point by 
47 mm anda laser beam diameter of 1.29 mm on 
the posterior face of the crystalline lens. Again, 
the greater the absorption by the crystalline 
lens, the greater the threat to the lens. In- 
creased absorption is typical in older patients.’ 
The most important optical parameters for the 
Panfunduscope are compared in the Table to 
those obtained with the Goldmann lens. The 
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TABLE 
OPTICAL PROPERTIES OF THE GOLDMANN CONTACT 
LENS, THE PANFUNDOSCOPE, AND THE CGR 3 
CONTACT LENS 


CC eee — 


PROPERTY GOLDMANN PANFUNDOSCOPE CGR3 
Optical power (D) —64 +50 50 
Magnification* 1 0.82 0.75 
Field of view (deg) +23 +83 +32 
Spot diameter on 

the retina for a 
spot of 50 um in 
air (um) 55 65 70 


Cone angle in 

vitreous for a 

cone angle of 

6 deg in air (deg) 4.1 3.45 3.2 
Laser beam dia- 

meter on the 

posterior face 

of the crystal- 

line lens for a 

1-mm spot on 


the retina (mm) 2.16 0.69/1.29 1.69 
ES E A ae 


*The magnification with the Goldmann lens is taken arbitrarily 
equal to 1 because it is not possible to see the retina without a 
contact lens when using a slit lamp system. The other magnifica- 
tions are then related to the magnification obtained with a 
Goldmann lens. 


field of view is greatly increased, but the weak- 
est point is the small spot diameter on the 
posterior face of the lens with 1-mm de- 
focusing. 


CGR 3 Contact Lens 
_ The new CGR 3 contact lens* (Fig. 4) has been 
developed in an attempt to combine some of 
the particular features of the Goldmann lens 
(narrow-angle system) and the Panfunduscope 
(wide-angle system). 

The CGR 3 is fitted with a concave anterior 
surface (Fig. 5). It creates an upright virtual 
image of the fundus, analogous to the simple 
Goldmann lens. The cone angles of both laser 
and observation beams are, however, reduced 
from 6 to 3.2 degrees. As a consequence, the 
field of view is increased from 46 to 64 degrees, 
which allows observation of a larger part of the 
posterior pole. The cone angle of the laser beam 


n E 
*Manufactured by Lasag AG, Thun, Switzerland. 





Fig. 4 (Rol, Fankhauser, and Kwasniewska). View 
of the contact lens CGR 3 for the observation and 
laser treatment of the retina. 


is slightly smaller as compared to the Pan- 
funduscope and the focal spot diameter is only 
slightly larger. 

The most important optical parameters of the 
CGR 3 are compared in the Table to those 
obtained for the Goldmann lens. The field of 
view is greater than with the Goldmann lens 
and the spot diameter on the posterior face of 
the lens is not as small as with the Panfundu- 
scope for a 1-mm defocusing. The increase of 
the minimum available spot size (which in most 
available laser systems is 50 um) by a factor of 
1.3 as compared with the Goldmann lens may 
at first appear to be a disadvantage. However, 
the size of the coagulation effect depends great- 
ly on the duration of the exposure and pulse 
power and to a lesser extent on the geometric 
focus diameter.’ By varying the power density, 





Fig. 5 (Rol, Fankhauser, and Kwasniewska). Dia- 
gram showing the optical path through the contact 
lens CGR 3. 1, CGR 3 lens; 2, human eye; A, focus 
point on the retina. 
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S 
Fig. 6 (Rol, Fankhauser, and Kwasniewska). Shift 
of the laser beam to obtain a spot diameter on the 
retina of about 1 mm with the CGR 3. The dotted line 
represents the initial location of the beam to obtain 
the smallest spot size on the retina. The arrow 
indicates the direction of the shift. 


small coagulation effects may be realized, even 
when the geometric focus spot is large.” 

While the large field of view obtained with 
the Panfunduscope is lost, the CGR 3 enables 
safe forward defocusing, just as the Goldmann 
lens. This is true even when a laser spot as 
large as 1 mm is required (Fig. 6). 
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Discussion 


p 


For chorioretinal irradiation, the CGR 3 lens 
is a good compromise between the Goldmann 
lens and Panfunduscope. We have used it on 
about 100 eyes during observation or irradia- 
tion using the argon laser and the Nd:YAG laser 


working in the thermal mode (unpublished 
data). 
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OPHTHALMIC MINIATURE 
He has many categories of sight, ranged 
In little boxes, a long, a short, an astigmatism 


In a prism of glass. His machinery 
Flickers an instant before me, lenses 


You'd love to turn in your hand 


Like ovals of limestone, waxy as opal. 
Hilary Davies, “The Ophthalmologist” 


Times Literary Supplement, September 4, 1987 
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Atypical Retinitis in Patients With the Acquired 


Immunodeficiency Syndrome 


Mark T. Fay, M.D., William R. Freeman, M.D., Clayton A. Wiley, M.D., 
David Hardy, M.D., and Samuel Bozzette, M.D. 


We examined three patients with AIDS who 
had large, sharply demarcated areas of thinned 
retina consistent with inactive cytomegalo- 
virus retinitis and who were not treated with 
ganciclovir. These lesions appeared identical 
to clinically inactive areas of cytomegalovirus 
retinitis after effective antiviral treatment. All 
patients were receiving azidothymidine or 
ribavirin, or both, which have activity against 
the human immunodeficiency virus and which 
may improve immune function. All patients 
also received oral acyclovir at doses ineffective 
against cytomegalovirus retinitis. 


CYTOMEGALOVIRUS RETINITIS is the most fre- 
quent ophthalmic opportunistic infection in pa- 
tients with the acquired immunodeficiency 
syndrome (AIDS), occurring in 12% to 46% of 
this population.'* In AIDS patients who do not 
receive specific anticytomegalovirus treatment, 
cytomegalovirus retinitis is a progressive and 
devastating infection ultimately leading to 
blindness.*’ Concomitant systemic infection 
with cytomegalovirus has been shown in these 
individuals.” An effective therapy for cyto- 
megalovirus retinitis in AIDS patients is the 
experimental drug ganciclovir.**" In non-AIDS 
patients, particularly immunosuppressed trans- 
plant recipients, restoration of immune func- 
tion has been shown to cause regression and 
healing of cytomegalovirus retinitis.’ We ex- 
amined three AIDS patients with retinal le- 
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sions typical of cytomegalovirus retinitis who, 
without specific anticytomegalovirus therapy, 
demonstrated large areas of inactive retinitis 
consistent with partial or completely regressed 
cytomegalovirus infection. All three patients 
were receiving one or both antiretroviral drugs 
ribavirin or azidothymidine. Ribavirin may 
have activity against the human immunodefi- 
ciency virus (HIV), but it is not clinically effec- 
tive against cytomegalovirus.” Studies have 
shown that azidothymidine, now called zidov- 
udine, has no activity against cytomegalovirus 
(G. Edward Collins, R.Ph., Burroughs Well- 
come Company, September 1987, oral commu- 
nication). All patients had also received oral 
acyclovir for systemic herpes infection. Clinical 
trials show that acyclovir is not clinically active 
against cytomegalovirus retinitis when admin- 
istered at standard doses.''* Patients treated 
with anti-HIV therapy may have improved im- 
mune status, which may contribute to healing 
of cytomegalovirus retinitis, analogous to the 
healing of retinitis in transplant recipients after 
cessation of immunosuppressive agents. Alter- 
natively, combinations of these drugs may 
have some direct anticytomegalovirus activity. 
A third possibility is that the retinitis in these 
patients represents herpes simplex or varicella 
zoster retinitis. Only the former is treatable 
with oral acyclovir. However, herpes simplex 
retinitis in AIDS patients is extremely rare and 
manifests clinically as a much more fulminant 
retinitis, called the acute retinal necrosis syn- 
drome.” 


Case Reports 


Case 1 

A 39-year-old man with AIDS was examined 
on Aug. 8, 1986, with a four-month history of 
visual field loss. AIDS-related complex had 
been diagnosed in March 1984. In August 1984 
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he developed cryptococcemia, an AIDS- 
defining opportunistic infection, and was treat- 
ed with amphotericin B and flucytosine. Short- 
ly thereafter, he began self-treatment with 
ribavirin. In January 1986 he developed Myco- 
bacterium avium-intracellulare bacteremia and 
was treated with sulfamethoxazole/trimeth- 
oprim followed by the combination of rifam- 
pin, ethambutol, ciprofloxacin, and amikacin. 
Shortly before examination, he developed dis- 
seminated varicella zoster. On examination, he 
was taking oral acyclovir, 4 g/day; ribavirin, 
600 mg/day; ciprofloxacin, 1,500 mg/day; rifam- 
pin, 600 mg/day; and ethambutol, 800 mg/day. 

Visual acuity was R.E.: 20/30 and L.E.: 20/20. 
Results of the anterior segment examination 
were normal in both eyes. The right eye showed 
a small amount of vitreous debris and retinal 
thickening at the superior border of a large area 
of inferior atrophic retina (Fig. 1). The left eye 
showed a small area of retinal thickening along 
the superotemporal arcade. Ciprofloxacin was 
discontinued and the patient was treated with 
ganciclovir because of possible active cytomeg- 
alovirus retinitis in the left eye. After three 
weeks of therapy his vision remained stable 
and atrophic retina with hyperpigmented reti- 
nal pigment epithelium was seen inferiorly in 
the right eye. In the left eye an area of retinitis 
had developed along the superotemporal ar- 
cade and showed signs of healing. On Nov. 25, 
1986, the patient became neutropenic and the 
ganciclovir was stopped. On Dec. 8, 1986, visu- 
al acuity was R.E.: 20/20 and L.E.: 20/40. The 
retinitis had minimally progressed, his white 
blood cell count had stabilized, and ganciclovir 
was reinstituted. The patient died six weeks 
later of bacterial pneumonia. 

Pathologic examination of the right eye of 
Patient 1 showed atrophic, thinned retina in the 
inferior fundus. Grossly, the area of atrophy 
occupied the entire inferotemporal quadrant 
and part of the inferonasal quadrant from the 4 
o’clock to the 9 o’clock meridians, from the ora 
serrata to the optic nerve. Light microscopy 
demonstrated retinal gliosis in the atrophic 
area, a sharply demarcated junctional area, and 
retinal tissue with adjacent cytomegalovirus 
inclusions (Fig. 2). On histopathologic exami- 
nation, cytomegalic cells with inclusions were 
seen in necrotic cells in areas of relatively 
well-preserved retinal structure (Fig. 3) as well 
as in necrotic areas (Fig. 4). Cytomegalic cells 
stained positive for human cytomegalovirus 
using polyclonal goat anti-human cytomegalo- 
virus antibody (Fig. 5)."* The infected cells were 
seen most prominently in the inner retina. 


Stains for HIV using monoclonal anti-human 
immunodeficiency virus antibody to GP41 pro- 
tein were negative in areas of atrophic, gliotic, 
necrotic, and normal retina as were stains with 
anti-herpes simplex virus antibody.” Double- 
labeled immunocytochemistry for cytomegalo- 
virus and factor VIII-related antigen, specific to 
endothelial cells (Fig. 6), and double-labeled 
immunocytochemistry for cytomegalovirus 
and neurofilament protein (Fig. 7) showed that 
both neuronal cells and an occasional endothe- 
lial cell were infected with cytomegalovirus. 

Gross pathologic examination of the left eye 
showed an area of atrophic retina in the supero- 
temporal and superonasal quadrants from the 
11 to the 3 o’clock meridians, from the ora 
serrata to the optic nerve. Histopathologic ex- 
amination showed cytomegalovirus inclusions 
in normal and necrotic retina. The inclusions 
stained positive for human cytomegalovirus; 
immunostaining for HIV was negative. 
Immunostaining of both eyes with rabbit poly- 
clonal anti-herpes simplex virus and anti- 
varicella zoster virus was negative. 


Case 2 

A 33-year-old man with AIDS was examined 
on July 14, 1987, because of decreased vision 
and floaters in his left eye. In June 1986 he had 
had Pneumocystis carinii pneumonia. AIDS had 
been diagnosed at that time. He had Salmonella 
arizonae septicemia in October 1986, which re- 
curred in December 1986. Disseminated Myco- 
bacterium avium-intracellulare infection was di- 
agnosed in January 1987 and he was treated 
with isoniazid, ethambutol, and rifampin. On 
our initial examination, he suffered from recur- 
rent perianal herpes simplex infection and oral 
candidiasis. He had taken ribavirin from April 
1987 to May 1987 and azidothymidine continu- 
ously since May 1987. The patient had also 
received oral acyclovir since April 1987. He was 
not taking any known anticytomegalovirus 
medication. 

Visual acuity was R.E.: 20/30 and L.E.: 20/70. 
Results of the anterior segment examination 
were normal in both eyes. In the right eye there 
was a well-demarcated area of retinal atrophy, 
increased pigmentation, old vitreous conden- 
sations, and a sheathed vessel inferonasally. 
In the left eye there was a broader, well- 
demarcated, large atrophic area, with sheathed 
vessels and vitreous condensations in the nasal 
midperipheral retina (Fig. 8). The diagnosis of 
healed cytomegalovirus retinitis was suggested 
by the clinical findings. Blood cultures for cyto- 
megalovirus on two separate occasions were 
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Fig. 1 (Fay and associates). Case 1, right eye. 
Inferonasal area showing a broad area of thin atroph- 
ic retina with a narrow zone of retinal whitening 
consistent with recent reactivation of retinitis or 
incomplete healing. 


Fig. 3 (Fay and associates). Case 1. High-power 
view of partially necrotic retina. Note enlarged cyto- 
megalic cells with inclusions (arrows) (hematoxylin 
and eosin, X 80). 





Fig. 5 (Fay and associates). Case 1. Staining (red) 
with polyclonal anti-human cytomegalovirus anti- 
body (arrows) (immunoperoxidase, x 200). 
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Fig. 2 (Fay and associates). Case 1, right eye. 
Junctional area of healed retinitis. The junctional 
zone (large arrow) shows retinal necrosis and is 
adjacent to the gliotic retina (small arrow) (hematox- 
ylin and eosin, x 80). 





Fig. 4 (Fay and associates). Case 1, 0.5-um section. 
Necrotic area shows enlarged cell with typical cyto- 
megalovirus inclusions (arrows). The pigment epi- 
thelium contains typical pigment granules (hematox- 
ylin and eosin, x 800). 





Fig. 6 (Fay and associates). Case 1. Necrotic cells 
stain with anticytomegalovirus antibody (blue, large 
arrows) and anti-endothelial cell second immuno- 
stain (red) labels endothelial cells (small arrows). 
Occasional cells (central cell) are cytomegalovirus- 
infected endothelial cells (double-labeled, x 800). 
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Fig. 7 (Fay and associates). Case 1. Same area as in Fig. 8 (Fay and associates). Case 2, left eye. Nasal 
Figure 6 shows staining with anticytomegalovirus fundus photograph showing untreated healed retini- 
antibody (blue, large arrow) neurofilament protein tis. Atrophic retina is seen with overlying vitreous 
(red), which marks nonglial, neuronal cells. Most of condensations. 


the cytomegalovirus-infected cells are neuronal and 
stain with both reaction products (curved arrow) 
(double-labeled, x 800). 
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ssociates). Case 2, left eye. 





Fig. 9 (Fay and associates). Case 2, left eye. Infero- ig. 10 (Fay and a 


nasal fundus photograph six weeks later. No Inferonasal fundus photograph ten weeks later. No 
anticytomegalovirus therapy was administered and specific anticytomegalovirus therapy was adminis- 
the appearance is unchanged. The vitreous conden- tered. The appearance of the healed retinitis is un- 
sation is in a different position. changed. The patient received azidothymidine thera- 


py during the period of observation. 
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Fig. 11 (Fay and associates). Case 2. Fluorescein Fig. 12 (Fay and associates). Case 3, right eye. 
angiogram, mid phase at initial examination shows Nasal area showing healed retinitis. 
mottled hypofluoresence with early mild vascular 
leakage. 
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negative. Two, six, and 11 weeks after the 
initial examination the patient was observed 
and rephotographed (Figs. 9 and 10). The ap- 
pearance of the retina was unchanged in both 
eyes. The fluorescein angiogram performed on 
July 14 disclosed broad areas of nonperfused, 
atrophic retina corresponding to the areas de- 
scribed above, inferonasally in the right eye 
and in the nasal midperiphery of the left eye. 
Late staining of the vitreous was seen, presum- 
ably secondary to breakdown of the blood- 
retinal barrier. No fluorescein leakage from the 
borders of the lesions was seen (Fig. 11). 


Case 3 

A 34-year-old man with AIDS had a two- 
month history of decreased vision associated 
with floaters and flashing lights. His medical 
history was significant for Pneumocystis carinii 
pneumonia and disseminated Mycobacterium 
avium-intracellulare. Medications included 500 
mg of sulfadiazine and 25 mg of pyrimethamine 
per week, 300 mg of isoniazid per day, 200 mg 
of acyclovir twice daily, 300 mg of theophylline 
three times daily, 200 mg of ketoconazole twice 
daily, and 300 mg of rifampin twice daily. He 
had also been treated with azidothymidine for 
one month before ocular examination. On ex- 
amination, visual acuity was R.E.: 20/20 and 
L.E.: 20/50. The anterior segment examination 
showed corneal keratic precipitates in both 
eyes; there was no cell or flare in the anterior 
chambers. In the right eye there were broad 
areas of atrophic retina superotemporally, be- 
ginning just outside the macula. The entire 
nasal retina was atrophic, with underlying hy- 
perpigmentation of the pigment epithelium. 
There was a broad atrophic area of retina seen 
inferiorly in the left eye. The only area of active 
retinitis was along the superonasal arcade in 
the left eye. In all other areas the retina had an 
atrophic, healed appearance; the patient re- 
fused to be photographed. He had not been 
taking any anticytomegalovirus medication. 
The patient was treated elsewhere with ganci- 
clovir and was not reexamined until eight 
weeks later. The appearance of the right eye 
was unchanged (Fig. 12). In the left eye there 
was decreased whitening of the superonasal 
area of retinal thickening. 


Subjects and Methods 


The records of the last ten consecutive AIDS 
patients with cytomegalovirus retinitis fol- 


lowed up by one of us (W.R.F.) with high- 
quality, serial fundus photographs during 
ganciclovir treatment were reviewed to deter- 
mine the characteristics and course of healing. 
All patients were examined by one of us 
(W.R.F.). Fundus photographs were taken 
using a wide-angle camera where possible, and 
an attempt to photograph all areas of involve- 
ment was made. The photographs and clinical 
charts were then reviewed by another of us 
(M.T.F.). Selected cases were reviewed from 
the literature for comparison,'’ and the char- 
acteristics and course of healing were noted. 
These data were used for comparison with the 
patients in this study who were not treated 
with ganciclovir. 

Sections from the eye of Patient 1 were stud- 
ied by immunocytochemistry as previously de- 
scribed." Rabbit antiserum against herpes 
simplex viral antigen was diluted 1:50 accord- 
ing to commercial protocols (DAKO, Santa 
Barbara, Calif.). Mouse monoclonal antibody to 
GP41 of HIV was used at a dilution of 1:50. 
Goat polyclonal antiserum to cytomegalovirus 
(Polysciences, Warrington, Pa.) was used at a 
dilution of 1:50. After endogenous peroxidase 
and nonspecific immunoglobulin binding were 
blocked, sections were incubated in the pri- 
mary antiserum for two hours at room tempera- 
ture. Sections were extensively washed and 
then incubated for one hour at room tempera- 
ture with appropriate biotinylated secondary 
antibodies diluted 1:50 (TAGO, Burlingame, 
Calif.). Sections were again extensively washed 
before incubation in either an avidin-biotin- 
horseradish peroxidase complex (DAKO) or an 
avidin alkaline phosphatase complex (Miles 
Laboratories, Naperville, Ill.). Reactions were 
developed with either aminoethylcarbazole or 
fast-blue substrates. For double-labeled im- 
munocytochemistry, sections were first stained 
for cellular antigens with the phosphatase reac- 
tion using a fast-blue substrate. A second series 
of antibody staining was then performed fol- 
lowed by a nonbiotinylated goat anti-mouse 
immunoglobulin, mouse antiperoxidase/per- 
oxidase complex, and with aminoethylcarba- 
zole substrate. 


Results 


Review of our patients who had high-quality 
serial fundus photographs and retinal draw- 
ings while undergoing ganciclovir treatment 
for cytomegalovirus retinitis showed that the 
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early signs of regression of retinitis were 
nonadvancement of edges, decreased satellite 
lesions, or confluence of retinitis to the initial 
satellite lesions. This was followed by thinning, 
increased granularity and yellowing or graying 
of the white fluffy exudative areas, improved 
demarcation of the lesions, decreased hemor- 
rhage, and vessel wall sclerosis. Late signs of 
healing were increased pigmentation and thin- 
ning of atrophic retina, gliosis, and increased 
refractile deposits. Ghost vessels with scle- 
rotic-appearing vessel walls remained after 
healing. Signs of healing began at two weeks 
and were usually complete by six to ten weeks. 


Discussion 


The diagnosis of cytomegalovirus retinitis is 
usually made by its characteristic clinical ap- 
pearance.'*"'© The typical pattern of retinal 
hemorrhage and granular whitening is often 
seen in the posterior pole representing intraret- 
inal hemorrhage, edema, and necrosis. Dense 
areas of retinal necrosis often occur initially 
along the vascular arcades, and may be associ- 
ated with retinal vasculitis, exudates, and vitri- 
tis.” This posterior pole cytomegalovirus reti- 
nitis is characteristically well demarcated. 
Peripheral retinitis usually shows less intense, 
less well-demarcated whitening, with areas of 
granular retinitis, and occasionally with scat- 
tered hemorrhages.‘ There may be involvement 
of the optic nerve as well as anterior uveitis." 
The many reports of culture- and biopsy- 
proven cytomegalovirus retinitis indicate that 
the appearance is characteristic.*'*” These pa- 
tients usually have positive urine culture for 
cytomegalovirus and almost always have cyto- 
megalovirus infection elsewhere.*"* Viruses 
other than cytomegalovirus can also cause reti- 
nitis; however, the appearance is different. Ret- 
inal infection with herpes simplex virus and 
varicella zoster is a more fulminant disease, 
often associated with the syndrome of acute 
retinal necrosis, and characterized by rapid 
progression of retinitis, prominent inflamma- 
tory signs, broad areas of retinal necrosis, and 
retinal detachment.” 

A treatment shown to be effective for cy- 
tomegalovirus retinitis is ganciclovir, for- 
merly called dihydroxy propoxymethyl gua- 
nine.'*"*4° Tt halts the progression of retinitis 
and causes decreased edema and inflamma- 
tion, leaving atrophic pigmented areas of retina 
similar to the clinical picture seen in our three 


patients. Other agents have been found to be 
unsuccessful in treating cytomegalovirus reti- 
nitis, including acyclovir, alpha-interferon, 
vidarabine, prednisone, and laser photocoagu- 
lation.**°*" Phosphonoformate has not been 
widely used but may have some efficacy. 

The characteristics of healing of cytomeg- 
alovirus retinitis have been identified both 
in iatrogenically immunosuppressed patients 
when the immunosuppressive therapy has 
been discontinued, and in patients treated with 
the anticytomegalovirus drug ganciclovir. In 
iatrogenically immunosuppressed patients, re- 
gression of the retinitis occurred in an average 
of ten weeks (range, four weeks to four 
months) after cessation of the immunosuppres- 
sive therapy.” Markers of regression in these 
patients were loss of satellite lesions, absence 
of venous sheathing outside the area of retinal 
necrosis, a harder appearance to the edge of the 
lesion, and absence of advancement of the 
edges. The color of the lesion changed to gray 
or yellow, and the lesion became thinner, leav- 
ing a thin translucent retinal scar. Histological- 
ly, all layers of the retina were destroyed, 
leaving an intact internal limiting membrane.” 

The response of cytomegalovirus retinitis to 
ganciclovir in AIDS patients has been described 
to have a similar course. Early response is 
characterized by a decrease in retinal opacifica- 
tion occurring over a two- to three-week peri- 
od. A failure of lesion borders to advance has 
been emphasized by most investigators.*” Res- 
olution of hemorrhage and vasculitis also oc- 
curs.” 

The possibilities for inactivity of the cyto- 
megalovirus retinitis in our three patients who 
were not treated with ganciclovir or specific 
anticytomegalovirus therapy include improved 
immunocompetence or anticytomegalovirus 
activity of drugs other than ganciclovir. Before 
ophthalmologic examination, Patients 1 and 2 
had been taking ribavirin, an experimental 
anti-HIV drug. Ribavirin has been shown to be 
effective against RNA viruses such as respira- 
tory syncytial virus, and is reported to have 
antiretroviral activity against HIV in vitro, al- 
though the clinical efficacy is questionable.” 
Ribavirin has not been shown to be clinically 
effective against DNA viruses such as cytomeg- 
alovirus (Table). 

Patients 2 and 3 were treated with azidothy- 
midine, now called zidovudine. Azidothy- 
midine is a thymidine analogue that inhibits 
HIV replication in vitro.” The human immuno- 
deficiency virus is a retrovirus, meaning viral 
RNA must code for the formation of a DNA 
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TABLE 
ACTIVITY OF ANTIVIRAL DRUG THERAPY 


eee 
ACTIVITY AZIDOTHYMIDINE RIBAVIRIN ACYCLOVIR 


Anticytomega- No No No* 
lovirus 
activity 

Anti-HIV Yes Yes No 
activity 

Improved Yes 
immune 


function 
a  ) ee a ee 


“No effect in clinical trials. In vitro levels higher than Clinically 
attainable have some activity against certain strains of cytomega- 
lovirus. 


Possible No 


reverse transcriptase before the virus can repli- 
cate. Azidothymidine competitively inhibits 
HIV reverse transcriptase and is incorporated 
into viral DNA, resulting in chain termination. 
Azidothymidine has been shown to restore par- 
tial immune function in AIDS patients. Patients 
treated with azidothymidine can show a two- 
fold to threefold increase in the number of T 
helper-inducer (CD4) lymphocytes at eight to 
12 weeks of treatment, and a return of cutane- 
ous hypersensitivity reactions has been report- 
ed in some previously anergic individuals. An 
increase in survival has also been demonstrat- 
ed.” Azidothymidine has no in vitro or clinical 
activity against cytomegalovirus. 

All three patients had also been treated with 
acyclovir (Table). Although acyclovir is active 
against some strains of cytomegalovirus at high 
concentrations, these levels were not achieved 
at the doses administered to our patients." 
We cannot rule out the possibility of synergistic 
activity of two or more antiviral drugs against 
cytomegalovirus. 

These three patients demonstrate regressed 
retinitis without specific anticytomegalovirus 
treatment. This appearance is characterized by 
broad areas of thinned retina associated with 
pigmentation and evidence of previous cyto- 
megalovirus retinitis. These patients may have 
experienced improved immune status associat- 
ed with antiretroviral activity of azido- 
thymidine or ribavirin, analogous to healing 
of cytomegalovirus retinitis in iatrogenically 
immunosuppressed patients after discontin- 
uation of immunosuppressive drugs. We can- 
not definitively rule out direct anticytome- 
galovirus activity of azidothymidine, ribavirin, 
or acyclovir, but there is no experimental or 


clinical evidence that such activity exists at the 
doses used by our patients. 

As more AIDS patients are treated with effec- 
tive anti-HIV drugs that improve immune func- 
tion, the clinical appearance of regressed retini- 
tis or a retinitis with atypical features may 
become common. Ophthalmologists should be 
aware that in AIDS patients treated with new 
immunostimulating and anti-HIV drugs, cyto- 
megalovirus retinitis may take on an atypical 
appearance and course; knowledge of this will 
enable more rational therapeutic decisions. In- 
deed, concurrent treatment with azidothy- 
midine or other antiretroviral drugs may allow 
lower and less toxic doses, or modified delivery 
schedules, of anticytomegalovirus drugs such 
as ganciclovir. As better modalities of improv- 
ing the immune function of AIDS patients are 
developed, the indications for specific anti- 
cytomegalovirus therapy in these patients may 
be significantly changed. 
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Ultrastructural Characteristics of New Vessels in 


Proliferative Diabetic Retinopathy 


es ee 
John M. Williams, Sr., M.D., Eugene de Juan, Jr., M.D., and Robert Machemer, M.D. 


We studied the ultrastructural characteristics 
of 23 vascularized preretinal membranes re- 
moved from 22 eyes during pars plana vitrec- 
tomy for proliferative diabetic retinopathy. 
Traction detachment of the macula was the 
most frequent reason for surgery (15 of 22 
eyes), followed by nonclearing vitreous hem- 
orrhage (seven of 22 eyes). Vessels found in 
the membranes were studied by serial section- 
ing and categorized as having either develop- 
ing, mature, or regressing characteristics. De- 
veloping vessels were seen in ten of 23 
membranes (43%), mature vessels in 19 of 23 
membranes (83%), and regressing vessels in 13 
of 23 membranes (57%). Endothelial fenestra- 
tions and cell separations were rare. With 
three-dimensional reconstruction, we found 
that new vessels often extended cytoplasmic 
processes into the extracellular matrix and that 
lumina were present even at the distalmost 
tips of the vessels. Solid cords of endothelial 
cells were not seen. 

We concluded that in proliferative diabetic 
retinopathy, new vessels develop by a process 
of focal extracellar matrix degradation, gener- 
alized and exuberant extracellar matrix produc- 
tion, cytoplasmic microvillus extension into 
the extracellular matrix, and active lumen for- 
mation. 

IN THE UNITED States, diabetic retinopathy 
is the leading cause of new cases of blindness in 
patients less than 60 years of age.! The develop- 
ment of pars plana vitrectomy? has allowed 
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treatment of the most severe manifestations of 
proliferative disease such as traction retinal 
detachment and nonclearing vitreous hemor- 
rhage. Vitrectomy is also useful for obtaining 
fresh tissue specimens of vascularized mem- 
branes. The ultrastructure of new vessels in 
proliferative diabetic retinopathy has been re- 
ported by relatively few authors**; moreover, 
the process of new vessel formation has not 
been described in patients with proliferative 
diabetic retinopathy. We studied the ultrastruc- 
ture of new vessels in proliferative diabetic 
retinopathy by using three-dimensional recon- 
structions of serial sections of membrane ob- 
tained during vitreous surgery for proliferative 
diabetic retinopathy. 





Material and Methods 





Twenty-three vascularized preretinal mem- 
branes were removed from 22 patients with 
proliferative diabetic retinopathy. Clinical data 
regarding the reason for vitrectomy (age of 
patient, type of diabetes [I or II], duration of 
disease) were tabulated as well as whether 
preoperative laser photocoagulation was per- 
formed. 

In the first 16 cases, specimens for transmis- 
sion electron microscopy were prepared in the 
manner previously described by Hamilton and 
associates.° In the last seven membranes, 3% 
glutaraldehyde in 0.1 M cacodylate buffer was 
used for primary fixation instead of 2% glutar- 
aldehyde in 0.1 M cacodylate buffer. Specimens 
for light microscopy were embedded in Epon 
and stained with methylene blue and azure II. 

Serial sections (done on five highly vascular 
specimens) were taken in the following man- 
ner: ten to 20 1-um thick serial sections were 
taken followed by a 1-ym section that was 
further divided into multiple 60- to 90-nm thin 
sections, which were again followed by a series 
of ten 1-um thick sections. (Thus, the total 
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length of contiguous sections ranged from 10 
to 30 pm in length.) Thick sections were exam- 
ined with light microscopy and thin sections 
with transmission electron microscopy. Serial 
photomicrographs were taken, and vessels 
were categorized as developing, mature, or re- 
gressing. 

Based on experimental models of neovascu- 
larization in the rabbit cornea‘ and retina,” as 
well as in human cases of proliferative diabetic 
retinopathy,** we divided new vessels in dia- 
betic retinopathy into three categories: devel- 
oping, mature, and regressing. We categorized 
developing new vessels as those having thick 
walls and narrow lumina and demonstrating 
endothelial microvilli, both luminal and ablu- 
minal. These vessels were typically surrounded 
by an abundant multilayered basal lamina, 
which was fragmented at the sites of budding. 
Mature new vessels were classified as those 
having thin walls, wide lumina, and a well- 
formed basal lamina. Regressing new vessels 
were characterized as those demonstrating a 
loss of endothelial cell cytoplasmic and nuclear 
architecture. Stasis, thrombosis with formed 
blood elements, or both, may also be present. 
Cell wall discontinuities could be seen in these 
vessels, but the basal lamina typically re- 
mained as an intact single layer. 





Results 





The surgeries were performed between July 
1977 and January 1985. The reason for vitrec- 
tomy was traction macular detachment in 15 
patients and nonclearing vitreous hemorrhage 
in seven patients. The patients were generally 
young (average age, 39.1 + 18.5 years), and 
Type I diabetes mellitus predominated (15 pa- 
tients with Type I vs seven patients with Type 
II). The average duration of diabetes was 20.5 + 
7.9 years. 

When all of the membranes were categorized 
as to the types of vessels they contained, it was 
found that developing vessels were seen in ten 
of the 23 membranes (43%) (Fig. 1). Endothelial 
intercellular gaps were not observed, and fen- 
estrations were seen in developing vessels in 
only two of the ten membranes with this vessel 
type. These two membranes each had one fen- 
estrated, developing vessel that could be iden- 
tified. The fenestrations in these vessels were 
single. Mature new vessels were seen in 19 of 
the 23 membranes (83%), and fenestrations in 


these vessels were uncommon (five of 19 mem- 
branes, 26%). The membranes with fenestrat- 
ed, mature vessels tended to have many ves- 
sels with these characteristics, and when 
fenestrations were found, they were usually 
multiple (Fig. 2). Regressing new vessels were 
seen in 13 of the 23 membranes (57%) (Fig. 3). 
Fenestrations were seen in regressing vessels in 
two of 13 membranes (15%) with this vessel 
type. 

Examination of the serial sections allowed us 
to follow several budding vessels in three di- 
mensions. Fragmentation of the basal lamina 
was present at the tips of many of the cytoplas- 
mic extensions (Fig. 4). When a developing 
vessel was followed to its distal termination, it 
ended in a terminal bud and maintained a 
blood-filled lumen throughout its course (Figs. 
5 and 6). This was better demonstrated when 
the vessel was computer-reconstructed in three 
dimensions (Fig. 7). 

Most of the membranes had more than one 
type of vessel, and sometimes a single vessel 
would manifest characteristics of more than 
one vessel type. For example, one of the buds 
studied with serial sections demonstrated the 
developing characteristics of a bud originating 
from a mature venule (Fig. 8). 

The membranes from patients with Type | 
diabetes mellitus usually had vessels from each 
of the three groups: developing, mature, and 
regressing. New vessels characterized as devel- 
oping were seen almost exclusively in mem- 
branes from Type I diabetics. Additionally, 
most fenestrated vessels were seen in mem- 
branes from patients with Type I diabetes. Most 
of the vessels in membranes from patients with 
Type II diabetes were either mature or regress- 
ing, and fenestrations were rare at any stage. 
Finally, the presence of preoperative laser 
photocoagulation did not correlate with the 
type of vessels found in the membranes in 
either type I or type II diabetics. 





Discussion 





The process of retinal neovascularization in 
mammals has been a subject of controversy. 
Michaelson? described retinal vessel develop- 
ment in the cat as a process of capillary bud- 
ding from preexisting vessels, probably ven- 
ules. Ashton!!! believed the process involved a 
preliminary invasion by primitive mesenchy- 
mal cells that differentiated into endothelial 
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Fig. 1 (Williams, de Juan, and Machemer). Left, Developing new vessel. Note thick wall, narrow lumen, and 
luminal microvilli (arrows) (bar gauge = 1 pm; x 11,000). Right, Cytoplasmic extensions (C) from a developing 
new vessel project toward the surrounding multilayered basal lamina (bl) (L, lumen) (bar gauge = 1 pm; 


x 26,500). 


cells, eventually forming a capillary network 
from which adult retinal vessels evolved. Hen- 
kind and de Oliveira” (in the india ink injected 
rat retina) showed that solid cords were present 
which were continuous with, but extended be- 
yond, ink-filled vascular channels. Engerman 
and Meyer,” in a complete account of angio- 
genesis in the rat retina, found that primitive 
capillaries extended between and anterior to 
the tips of larger radial vessels. Thus, most 
studies of developing retina using light micros- 
copy have suggested that solid cords of cells 
precede the development of vascular channels 
with accompanying lumina in normal retinal 
vascular development. 

At the ultrastructural level, Ausprunk and 
Folkman’ reported the histologic sequence of 
events occurring in tumor-induced capillary 
proliferation in the rabbit cornea. They found 
that endothelial cells extended pseudopods 


and migrated out of the walls of parent vessels 
(usually venules). Intercellular junctions were 
loose, and gaps were often present between 
endothelial cells that leaked colloidal carbon. 
The basal lamina was fragmented at the distal 
end of the capillary sprout and remained intact 
proximally. De Juan and coworkers,” study- 
ing retinal neovascularization in the fibroblast- 
injected rabbit, found new vessels had thick- 
ened walls and narrow lumina and that they 
lacked gaps and fenestrations. Horseradish 
peroxidase did not leak from even the most 
immature new vessels although fluorescein 
leakage was prominent. The vessels developed 
by a process of luminal budding into an exuber- 
ant extracellular matrix that had multiple layers 
of basal lamina-like material surrounding the 
vessels. The basal lamina was fragmented only 
at the sites of budding. 

Taniguchi,” as well as Wallow and Geldner,’ 





Fig. 2 (Williams, de Juan, and Machemer). Left, A vessel with some mature characteristics. Note the thin wall 
and wide lumen (bar gauge = 1 pm; X 12,000). Right, Enlargement of the vessel wall (inset, left) shows fenestrae 
(arrows) and a well-formed basal lamina (bl) (L, lumen) (bar gauge = 0.1 pm; X 60,000). 
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Fig. 3 (Williams, de Juan, and Machemer). Regressing new vessel. The lumen is occluded with red blood cells 
(bar gauge = 1 pm; X 7,000). 
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Fig. 4 (Williams, de Juan, and Machemer). Top left and bottom left, Serial sections through a budding vessel 
exhibiting cytoplasmic extensions (arrows) (bar gauge = 10 pm; x950). Top right and bottom right, The same 
vessel when studied with transmission electron microscopy demonstrates fragmentation of basal lamina at the 


budding end of the vessel (arrows) (bar gauge = 1 pm; x 4,000, top; x 3,000 bottom). Bottom, Magnified view of 
endothelial cell cytoplasmic bud (arrows) (bar gauge = 1 um; x 23,000). 
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Fig. 5 (Williams, de Juan, and Machemer). Serial sections through a developing new vessel (arrow) that 
divides from one lumen to two (arrows), one of which ends in a blind bud (bar gauge = 10 pm; x 1,200). 


examined the ultrastructural characteristics of 
preretinal membranes from human eyes (ob- 
tained at enucleation and autopsy, respective- 
ly) of patients with proliferative diabetic reti- 
nopathy. Both studies documented fenes- 
trations in the vessels of these membranes and 
suggested their presence was a reason for the 
leaky nature and fragility of these vessels. 
Hamilton and coworkers’ evaluated 30 prereti- 
nal membranes of patients who underwent vit- 
rectomy for proliferative diabetic retinopathy. 
They found fenestrated capillaries in only four 
of 21 vascularized membranes (19%). Similarly, 
Miller and coworkers’ noted rare fenestrations 
in the nine membranes they studied. Fenestra- 
tions were seen in only seven of 23 membranes 
(30%) in our study, and for the most part these 
were infrequently observed. Thus, we believe 
the bulk of evidence suggests that fenestrations 
are not sufficiently common in the new vessels 


to explain leakage of fluorescein. By this we 
mean that, although it is well known that pre- 
retinal neovascularization vessels typically leak 
fluorescein, not all (and probably few) con- 
tain fenestrations so other mechanisms of leak- 
age must also be considered. The leakage could 
occur through incompetent or immature cell 
junctions," directly across the endothelial cell 
wall by transport systems, or could be caused 
by abnormal basal lamina constitution. For ex- 
ample, in the kidney alterations in basal lamina 
may account for increased permeability ob- 
served in patients with diabetes mellitus." 
By applying the ultrastructural characteris- 
tics of experimentally induced developing new 
vessels from the retina in the rabbit®” to mem- 
branes in proliferative diabetic retinopathy, 
three types of vessels could be characterized. 
We believe these correspond to developing 
(thick-walled, narrow-lumen vessels with cyto- 
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Fig. 6 (Williams, de Juan, and Machemer) Continuation of Fig. 5 when followed with thin sections. Left, The 
vessel has a lumen (L) with a red blood cell in it. Right, The vessel is not seen in the next section taken 
approximately 200 nm from the previous section (bar gauge =1 pm; x 5,000) 





Fig. 7 (Williams, de Juan, and Machemer). Computer-generated reconstruction of the developing vessels seen 
in Figures 5 and 6. Cross-hatched areas correspond to lumina. 
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Fig. 8 (Williams, de Juan, and Machemer). Right inset, A venule with mature characteristics (thin wall, 
well-formed basal lamina, and wide lumen). Left inset, The vessel also demonstrates developing characteristics 
(narrow lumen, thick wall, fragmented basal lamina) (bar gauge = 10 pm; X 4,000). 


plasmic extension into the extracellular space 
through fragmented basal lamina), mature 
(thin-walled, wider-lumen vessels with differ- 
entiated characteristics such as fenestrations), 
and regressing (degenerative cell walls with 
intraluminal stasis) stages of vessel develop- 
ment. Examination of serial sections with 
three-dimensional reconstruction of specimens 
from patients with proliferative diabetic reti- 
nopathy indicated that new vessels developed 
by invading extracellular matrix through a 
process of cytoplasmic extension by an exposed 
endothelial cell, which was followed by luminal 
budding. 

If one were to postulate that vessels devel- 
oped in solid cords, endothelial cells would 
have to migrate and lose their polarity. In our 
study, solid cords of endothelial cells were not 
seen, and endothelial cells always maintained 
polarity (that is, retained a luminal and ablu- 
minal side). 

Intercellular gaps were not seen in new ves- 
sels, and fenestrations were rarely seen in de- 
veloping or regressing new vessels, although 
mature vessels demonstrated fenestrations in 
seven of 23 vascularized membranes. Fenestra- 
tions may not be responsible for the bleeding 
tendency of new vessels. The regressing type 


of vessel, with its degenerating endothelial cell 
wall, may contribute to spontaneous hemor- 
rhages in proliferative diabetic retinopathy. In 
new vessel development there is a continuous 
process of progression from the developing 
phase to the regressing phase that begins with 
endothelial cell cytoplasmic extension and 
basal lamina fragmentation followed by lumi- 
nal budding. Next, these vessels mature, de- 
veloping thinner walls, wider lumina, and a 
well-formed basal lamina. Finally, endothelial 
cell cytoplasmic and nuclear architecture de- 
generates as the vessel enters the regressing 
phase. When a sufficient number of fragile 
regressing vessels are present, hemorrhage 
may occur. This may correlate with the clinical 
observation that vitreous hemorrhage is not 
only seen with the first appearance of neovas- 
cularization, but also after laser treatment or in 
later stages of disease when regressing vessels 
are present. 

New vessel formation in diabetic retinopathy 
closely resembles the observations made in 
experimental retinal neovascularization in the 
rabbit and has some significant differences 
when compared to experimental corneal neo- 
vascularization (for example, lack of endotheli- 
al cell separations). This observation may be 
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relevant to the study of neovascularization in 
diabetes and other retinal vasoproliferative dis- 
eases. 
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OPHTHALMIC MINIATURE 

Everybody knows the arcus of old persons. But nobody understands its 
physiology. It is not always an index of years. It occurs occasionally in 
middle life; and it runs, according to the statement of a lady, who shewed it 
when thirty, in all her family; whose members manifest it in early life. It 
gives a bland, subdued, and dispassionate expression to the eyes; and, 
perhaps, is intended by nature for one of those symbols of mature and 

judicious age, which produce involuntary deference in younger breasts. 
Robert Hull, ‘“Cursory Notes” in The Morbid Eye 
London, Longman, Orme, Brown, Green, and Longman, 1840 





Narrow-Band Filtering for Monitoring Low-Amplitude 


Cone Electroretinograms in Retinitis Pigmentosa 





Sten O. L. Andréasson, M.D., Michael A. Sandberg, Ph.D., and Eliot L. Berson, M.D. 


Low amplitude (<10 pV) cone electroretino- 
grams, elicited with 30-Hz white flicker from 
59 patients with retinitis pigmentosa, were 
computer-averaged alone or in combination 
with a narrow-band electronic filter that in- 
creases the signal to noise ratio, thereby mak- 
ing it possible to evaluate the electroret- 
inograms of most patients with retinitis pig- 
mentosa. Narrow-band filtering reduced the 
amplitude of computer-averaged responses by 
an average of 7%, but the change in amplitude 
was independent of the size of the unband- 
passed response. Narrow-band filtering also 
allowed measurement of 30-Hz cone responses 
in patients followed up over an 11- to 15-year 
period and quantitation of responses of less 
than 1 pV, which were not detectable with 
computer averaging alone. 


THE EARLIEST STUDIES of the electroretino- 
gram in patients with retinitis pigmentosa, per- 
formed with electronic filters that passed re- 
sponses unattenuated over a frequency 
bandwidth of several hundred hertz, showed 
that most patients had responses that were 
indistinguishable from noise (that is, less than 
10 uV in amplitude).'* Narrow-band electronic 
filters that passed frequencies over a few hertz 
allowed separation of the retinal responses 
from noise in some patients who had apparent- 
ly nondetectable electroretinograms recorded 
with wide-band filters.” Summation of respons- 
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es with computer averaging and wide-band 
filters made it possible to quantitate responses 
as small as 1 pV from patients with retinitis 
pigmentosa within a few minutes of testing.’ A 
narrow-band filter combined with computer 
averaging extended the lower limit of detect- 
ability to 0.05 uV (a 20-fold increase in the 
signal to noise ratio) so that 90% of an outpa- 
tient population with retinitis pigmentosa and 
visual field diameters greater than 8 degrees 
had detectable responses.’ 

Although narrow-band electronic filters ex- 
tend the range of detectability, they would be 
expected to alter the peak amplitude of re- 
sponses that were not perfectly sinusoidal. 
With narrow bandpass filtering only the center 
frequency is preserved, thereby enhancing the 
signal-to-noise ratio for responses that are pre- 
dominantly sinusoidal at that frequency. If the 
original, unbandpassed signal contains side- 
band frequencies, these components will be 
lost through a narrow bandpass filter, poten- 
tially altering the amplitude. We, therefore, 
performed this study to determine whether 
30-Hz cone electroretinograms of less than 
10 pV from patients with retinitis pigmentosa 
are significantly altered by initially processing 
the responses through a bandpass filter. We 
also used this technique in selected patients to 
show that narrow-band filtering can be used as 
an aid in following patients over as much as 15 
years and in detecting responses of less than 
1 pV in amplitude. 





Patients and Methods 





We selected 59 patients (aged 13 to 47 years), 
representing the autosomal dominant, autoso- 
mal recessive, X-chromosome-linked, and iso- 
late forms of retinitis pigmentosa in ap- 
proximately equal numbers, from the files of 
Our institution. All patients had computer- 
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averaged 30-Hz full-field cone electroretino- 
gram responses between 1.5 and 10 pV in 
amplitude. These responses had been obtained 
with a wide-band filter (—3 dB at 2 Hz and 
300 Hz) and had been stored on magnetic tape 
with FM electronics (0 to 312 Hz). These re- 
sponses, replayed from tape, were attenuated 
at line frequency with a notch filter and then 
summed (N < 768) over a 128-msec time win- 
dow with a signal averaging computer contain- 
ing a bipolar artifact reject buffer to eliminate 
deflections exceeding two to three times the 
average response amplitude for a given patient; 
these were designated as ‘‘unbandpassed” re- 
sponses. The same responses, replayed from 
tape, were also attenuated with a Weinbridge 
analogue narrow-band filter (Q = 16) tuned to 
30 Hz before computer averaging for each pa- 
tient; these were designated as ‘‘bandpassed”’ 
responses. Q denotes the sharpness of frequen- 
cy discrimination and equals fo/(f — f1), where 
fo is the center frequency, fy is the upper —3-dB 
cutoff frequency, and f, is the lower —3-dB 
cutoff frequency. The —3-dB frequencies were 
approximately 29 and 31 Hz for the narrow- 
band filter used in this study. With this narrow- 
band filter and the recording technique previ- 
ously described,’ electroretinogram responses 
greater than or equal to 0.05 pV could be 
detected. 

For each patient, the percent change in peak 
amplitude with the filter was normalized by a 
logarithmic transform for statistical analysis. 
The mean change in log amplitude for the 
sample of 59 patients was then compared to 
zero with a t-test for statistical significance. The 
change in log amplitude was also assessed as a 
function of log unbandpassed amplitude with 
linear regression to determine whether the ef- 
fect of the filter on amplitude depended on the 
size of the unbandpassed response. 

We also selected two additional groups of 
four patients with different genetic types of 
retinitis pigmentosa. The first group, consist- 
ing of patients aged 8 to 26 years at the initial 
visit, showed that 30-Hz cone electroretino- 
gram responses can be quantitated with the aid 
of bandpass filtering after an 11- to 15-year 
interval, despite substantial losses of cone 
function over that period of time. The second 
group, consisting of patients aged 18 to 44 
years, showed the usefulness of bandpass fil- 
tering in quantitating 30-Hz responses of less 
than 1 pV that could not be detected with 
computer averaging alone. 


ee 


Results 





Computer-averaged cone electroretinograms 
detectable without narrow-band filtering (un- 
bandpassed) and with narrow-band filtering 
(bandpassed) showed comparability of peak-to- 
peak amplitudes and implicit times (Fig. 1). 
The signal-to-noise ratio was improved in the 
bandpassed responses compared with the un- 
bandpassed responses. The mean + S.E.M. 
change in log amplitude after filtering for the 59 
patients with retinitis pigmentosa was —0.030 
+ 0.005 log unit or —7% (antilog of —0.030) and 
was significantly different from zero (P < .001). 
The difference between bandpassed and un- 
bandpassed amplitudes did not depend on the 
size of the unbandpassed response (Fig. 2); the 
slope of the best-fitting linear regression line 
was not significantly different from zero. 

We measured cone electroretinograms to 
30-Hz white light from four patients with reti- 
nitis pigmentosa tested initially and 11 to 15 
years later without narrow-band filtering and 
without computer averaging (Fig. 3, left col- 
umn); at the follow-up time, their responses 
were nondetectable (<10 uV). However, the 
latter responses could be quantified with 
narrow-band filtering and computer averaging 
(Fig. 3, right column). Implicit times (time in- 
tervals between stimulus onset and corre- 
sponding response peaks) were comparable 
over time for each patient when comparing 
unbandpassed, unaveraged responses to band- 
passed, averaged responses obtained 11 to 15 
years later. 
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Fig. 1 (Andréasson, Sandberg, and Berson). 
Computer-averaged (N = 256) 30-Hz full-field cone 
electroretinograms without and with narrow-band 
filtering for a patient with retinitis pigmentosa. Stim- 
ulus onset, vertical markers; calibration (lower 
right), 2.0 pV vertically and 20 msec horizontally; 
arrows designate b-wave implicit times. 
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Computer-averaged, bandpassed 30-Hz elec- 
troretinograms from selected patients, repre- 
senting different genetic types of retinitis pig- 
mentosa whose responses were less than 1 pV, 
were detectable with narrow-band filtering 
(Fig. 4). Their responses were reproducible on 
consecutive runs. 





Discussion 





The present study shows that narrow-band 
electronic filtering can aid in monitoring small- 
amplitude (<10 pV) cone electroretinograms 
from patients with retinitis pigmentosa and 
that these responses are not substantially al- 
tered in amplitude by this technique. Although 
narrow-band filtering reduced amplitude an 
average of 7%, this attenuation with filtering 
did not depend on the size of the unband- 
passed response. Therefore, the percent annu- 
al decline in narrow-band filtered 30-Hz cone 
electroretinogram amplitudes, previously re- 
ported in patients with retinitis pigmentosa," 
would be expected to be the same if the re- 
sponses could have been monitored with wide- 
band filtering. In other words, when narrow- 
band filtering is used to monitor 30-Hz cone 





Fig. 2 (Andréasson, Sandberg, 
and Berson). Change (A) in log am- 
plitude (bandpassed minus un- 
bandpassed) as a function of log 
unbandpassed amplitude for 59 pa- 
tients with retinitis pigmentosa. 
Equation describes _ best-fitting 
(solid) line, whose slope did not 
differ significantly from zero (r = 
=~. 15, PS 05). 


1.0 


electroretinograms in a population of patients 
with retinitis pigmentosa, responses can be 
followed over time without concern that the 
filter itself is modifying the apparent course of 
the disease. 

Selected cases also showed that responses 
can be quantitated over an 11- to 15-year inter- 
val in patients who have lost considerable cone 
function. Other cases showed that bandpass 
filtering can increase the range of detectability 
at least one order of magnitude over computer 
averaging alone, such that responses less than 
1 V can be quantitated. Since this technique 
extends the range of detectability and, thereby, 
the capacity to observe patients with computer 
averaging over a longer term, we are using 
bandpass filtering with computer averaging to 
evaluate remaining cone function in patients 
with retinitis pigmentosa and amplitudes of 
less than 10 pV. 

Although bandpass filtering can be used to 
detect computer-averaged 30-Hz cone respons- 
es of less than 10 uV where the waveforms 
appear sinusoidal, this technique should not be 
used to monitor small-amplitude responses 
elicited by single flashes of light (0.5 to 1.0 Hz) 
where the responses are not sinusoidal. It re- 
mains to be established whether 30-Hz cone 
responses of greater than 10 pV in patients 
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Fig. 3 (Andréasson, Sandberg, and Berson). Full- 
field 30-Hz electroretinograms from a normal subject 
and four patients with retinitis pigmentosa tested at 
an 11- to 15-year interval. Stimulus onset, vertical 
markers; calibration symbol (left column, lower 
right) designates 100 pV vertically for the normal 
subject and top three patients and 40 uV vertically 
for the bottom patient and 50 msec horizontally for 
all traces; calibration (right column, lower right) 
designates 2 uV vertically for the dominant, X- 
linked, and isolate patients and 0.3 pV for the reces- 
sive patient and 20 msec horizontally for all traces. 
B-wave implicit times are designated with arrows. 
RP, retinitis pigmentosa. 


with different genetic types of retinitis pigmen- 
tosa can be bandpassed with only minimal 
attenuation of amplitude. At present, for pa- 
tients whose cone electroretinogram responses 
were initially greater than or equal to 10 pV 
with wide-band filtering and whose cone re- 
sponses are now less than 10 pV with narrow- 
band filtering, we would apply an amplitude 
correction of +7% to the narrow-band filtered 
responses to estimate the amount of- change 
over time. 
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Fig. 4 (Andréasson, Sandberg, and Berson). 
Computer-averaged (N = 256) 30-Hz full-field elec- 
troretinograms monitored without and with narrow- 
band filtering for four patients (aged 44, 40, 18, and 
39 years) with amplitudes of less than 1.0 pV. Stimu- 
lus onset, vertical markers; calibration (right column, 
lower right) is vertically 2.0 uV for traces in the left 
column and 0.2 pV for traces in the right column and 
20 msec horizontally for all traces. RP, retinitis pig- 
mentosa. 


With the present techniques of computer av- 
eraging and narrow-bandpass filtering, most 
patients with retinitis pigmentosa and some 
remaining visual field have a detectable cone 
electroretinogram response, which constitutes 
an objective measure of remaining cone func- 
tion. Detectable responses recorded at one- to 
two-year intervals can be used to help define 
the course of the disease. 
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Clinical Findings and Common Symptoms in Retinitis 


Pigmentosa 





John R. Heckenlively, M.D., Seth L. Yoser, M.D., Lorraine H. Friedman, M.S., 
and Jill J. Oversier, B.S. 


Data analysis was performed in a prospec- 
tive study of clinical symptoms and findings in 
500 patients with retinitis pigmentosa. The 
symptoms and findings in these patients met 
the usual definitions of the disease. At initial 
examination the patients were questioned ina 
standardized manner; symptoms and associat- 
ed health problems were reviewed. Some pa- 
tients were unable to answer all of the ques- 
tions. Of the patients 274 (55%) were men and 
226 (45%) were women, with a race distribu- 
tion of 21 (4%) black, 47 (9%) Hispanic, 26 (5%) 
Oriental, three (1%) American Indian, and 403 
(81%) white. 

Sixty-nine patients reported no symptoms of 
night blindness and 116 patients claimed no 
visual field changes; 90 stated that they saw 
better at dusk. The most common problem 
noted by 263 (53.3%) was headaches, 31 ona 
daily basis, 42 at least weekly, 124 infrequent- 
ly, and the remainder nonspecifically. Numb- 
ness or tingling, mainly in extremities, was 
reported by 99 patients. The second most com- 
mon problem affecting 170 patients (34.6%) 
was light flashes; since eight patients had reti- 
nal detachments, light flashes cannot be total- 
ly discounted. Of 143 patients who had been 
pregnant, 14 had visual changes. 


RETINITIS PIGMENTOSA is the name commonly 
given to a group of disorders characterized 
over many years by progressive loss of visual 
field, night blindness, and degeneration of the 
retina. Patients in this group have a constella- 
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tion of symptoms that occur less commonly in 
other types of retinal disease. These symptoms 
include chronic light flashes, headaches, pares- 
thesias, and vision varying from day to day and 
under different situations. In order better to 
understand the occurrence and character of 
these symptoms, as well as to evaluate common 
demographic features of our retinitis pigmen- 
tosa population, we conducted a prospective 
study of the historical, clinical, and sympto- 
matic findings of the first 500 patients entered 
into the computerized data bank of the UCLA 
Retinitis Pigmentosa Registry. We were also 
interested in evaluating whether certain symp- 
toms were more common in specific retinitis 
pigmentosa types as defined by previously re- 
ported electroretinographic and psychophysi- 
cal characteristics.'” 


Methods 


On the initial visit of every retinitis pigmen- 
tosa patient, a comprehensive family history, 
pedigree, and questionnaire are completed by a 
UCLA medical genetics counselor in a stand- 
ardized manner. The first two questions are: 
“Do you have night blindness, or more difficul- 
ty seeing in dimly lighted areas compared to 
others? For how many years?” and “Have you 
noticed a loss of peripheral or side vision? For 
how many years?” In order to classify the type 
of retinitis pigmentosa, electrophysiologic and 
psychophysical testing and clinical examina- 
tion are performed; these results are correlated 
and analyzed to diagnose as carefully as possi- 
ble the type of disease, or to group the patients 
by degenerative mechanism on the basis of the 
effect on photoreceptors.*” 

The questionnaire reviewed the patient's 
medical and family history, and asked about 
unusual pregnancy or birth defects such as 
polydactyly and congenital deafness, and 
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whether the patient had headaches, numbness 
and tingling, and flashes of light. The latter 
symptoms were specifically characterized if 
present. Patients were also asked about how 
they first learned about their retinal problem 
and what they were told; this information was 
so variable that it was not quantitated. Patients 
were asked if there was any factor that made 
their retinitis pigmentosa worse or better, and 
if answered positively these factors were char- 
acterized. Women were asked whether any 
pregnancy had made their retinitis pigmentosa 
worse. Occasionally a patient would decline to 
answer a question and the space was left blank. 

The retinitis pigmentosa type was classified 
on the basis of a combination of the patient’s 
inheritance pattern, electroretinographic test- 
ing, fundus pattern (if distinctive), and the 
final rod threshold taken from several areas of 
the retina.” Electroretinographic testing was 
performed in a standardized fashion with a 
Ganzfeld bowl stimulator, Burian-Allen contact 
lens electrode, and a protocol that measures 
the cone-mediated and rod-mediated systems 
as well as both systems together.'* Generally, if 
on testing a patient with abnormal peripheral 
visual fields demonstrates rod function more 
severely affected than cones, and if both rods 
and cones are abnormal, the patient is said to 
have a rod-cone degeneration. Conversely, if 
the cones are more severely affected and both 
are abnormal, the patient is said to have a 
cone-rod degeneration. If a retinitis pigmento- 
sa patient has a nonrecordable single flash 
response and a visual field greater than 12 
degrees, a final rod threshold better than 2.0 
log units of elevation after 40 minutes of dark 
adaptation demonstrates the presence of areas 
of residual rod function; such a patient proba- 
bly would have had a cone-rod pattern when 
the electroretinogram was previously recorda- 
ble. Studies of retinitis pigmentosa patients 
with this pattern of loss strongly suggest a 
progression of the electroretinogram in the 
cone-rod pattern from recordable to nonrecord- 
able but with measurable residual rod func- 
tion.’ This finding is seen consistently in fami- 
lies with autosomal dominant and recessive 
retinitis pigmentosa cone-rod degeneration.’ 
On occasion a patient with a nonrecordable 
electroretinogram cannot be completely classi- 
fied in this scheme, since diagnostic clues are 
unavailable. All retinitis pigmentosa patients 
with either rod-cone or cone-rod patterns have 
progressive visual field loss and retinal degen- 
eration. 


Patients with congenital deafness were clas- 
sified into Usher syndrome types I or II on the 
basis of whether the deafness was total or 
partial.” Polydactyly, body habitus including 
truncal obesity, mental retardation, and hypo- 
genitalism were used to make the diagnosis of 
Bardet-Biedl syndrome.’ Patients with choroi- 
deremia were included in this study since they 
met all the standard definitions of retinitis 
pigmentosa except for their distinctive fundus 
appearance. Choroideremia patients are night 
blind from an early age, with progressive visual 
field loss and ring scotomas similar to other 
retinitis pigmentosa types leading to tunnel 
vision; when the electroretinogram can be re- 
corded, a rod-cone degenerative pattern is 
seen. Inheritance is in an X-linked chromosome 
manner. 

The term “simplex” is used to denote that no 
family history of retinitis pigmentosa could be 
found on extensive questioning of the patient 
and the mendelian inheritance pattern could 
not be determined.* The term “multiplex” re- 
fers to families where one or more siblings are 
affected but there is no family history outside 
the sibship of retinitis pigmentosa; while it 
might be assumed that the mendelian inheri- 
tance is autosomal recessive, other possibilities 
exist and the term multiplex reflects this varia- 
bility. 





Results 





The sex distribution of patients studied in the 
UCLA Retinitis Pigmentosa Registry was 274 
(55%) male and 226 (45%) female, similar to 
that found by Nettleship’ in a survey of retinitis 
pigmentosa in Europe in 1907. The race distri- 
bution in the Registry in comparison with the 
populations of California and the United States 
is provided in Table 1. Of the entire group, 41 
were the offspring of consanguineous mar- 
riages, with an additional 23 having family 
histories suggestive that parents might be relat- 
ed. Of 500 patients, six were adopted and 36 
had no knowledge of their family history. 

Among various types of retinitis pigmentosa, 
116 claimed no symptomatic visual field chang- 
es even though all patients showed contracted 
visual fields. For those who noted visual field 
changes, the mean age of onset was 24.0 years 
and varied depending on inheritance pattern 
and primary diagnosis (Table 2). 

While night blindness is a well-known fea- 
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TABLE 1 
RETINITIS PIGMENTOSA POPULATION 
DISTRIBUTED BY RACE* 


nn nn sss 


UCLA RP NORMAL NORMAL 
RACE REGISTRY (CALIF.) (U.S.A.) 
White 81.0% 76.0% 83.0% 
Black 4.0% 8.0% 12.0% 
Hispanic’ 9.0% 19.0% 6.5% 
Oriental 5.0% 5.0% 1.5% 
American Indian 1.0% 1.0% 0.5% 


AES Sear ee a a a a a ta 
“Statistical abstracts of the United States 1984; U.S. Depart- 
ment of Commerce, Bureau of the Census. 


‘This figure includes all persons of Spanish Origins and overlaps 
with other categories. 


ture of retinitis pigmentosa, not all patients 
initially have this symptom; 69 denied any 
problems with night vision on close question- 
ing, and 90 stated that their vision was better at 
dusk. For the patients who had night blind- 
ness, the mean age of onset was 19.0 years; 
values varied depending on inheritance pattern 
and primary diagnosis (Table 3). Patients with 
rod-cone degeneration have an earlier onset of 
night blindness than patients with cone-rod 
degeneration. Choroideremia and Usher syn- 
drome patients, both of which typically have 
rod-cone degeneration patterns on the electro- 
retinogram, also had early nyctalopia. Patients 
with cone-rod patterns of degeneration tended 
to notice their visual field loss less than pa- 
tients with rod-cone degeneration. 

Headaches are not usually thought to be 
associated with retinitis pigmentosa, yet 263 
patients (53.3%) reported headaches on a regu- 
lar basis, with the pain located behind the eyes 
in 22, over the eyes in 104, in the temples in 43, 
in the back of the head in 36, as pins and 
needles in the eyes in three, and non- 
specifically in 55. In terms of frequency, 31 
(11.8%) had the headaches on a daily basis, 42 
(16.0%) on a weekly basis, 16 (6.1%) on a 
monthly basis, and 174 (66%) infrequently or 
nonspecifically. 

Light flashes were seen by 170 patients 
(34.6%) and seem to be associated with more 
advanced stages of the disease, with 56 (32.9%) 
stating that they saw them on a daily basis, 19 
(11.2%) as a weekly to monthly event. Patients 
were further able to characterize the flashes, 
with 112 (22.8%) having rolling waves of light, 
48 (42.9%) ona daily basis and 14 (12.5%) ona 


weekly to monthly basis. Jagged flashes of light 
were reported by 42 patients (8.5%), eight 
(19.0%) on a daily basis and two (4.8%) on a 
weekly to monthly basis. 

When patients with headaches were ana- 
lyzed in terms of the type of light flashes they 
saw, the following results were found: head- 
aches occurred in 100 patients of 170 reporting 
light flashes, in 66 patients of 112 reporting 
rolling waves of light, and in 29 of 42 report- 
ing jags of light. Chi-square analysis suggests 
no significant difference in the occurrence of 
headaches with jags, rolls, or flashes of light. 

Ninety-nine patients reported sensing numb- 
ness and tingling, usually in extremities. Of 
those who experienced paresthesias, 74 of 99 
complained of headaches, 49 experienced light 
flashes, 30 saw rolls of light, and only 11 saw 
jags of light. A chi-square analysis suggests 
that there is no significant difference in the 
occurrence of numbness and tingling with vari- 
ous light phenomena. Retinal detachment oc- 
curred in eight patients, so symptoms of light 
flashes in retinitis pigmentosa cannot be totally 
discounted. 

Episodes of acute visual loss were identified 
by 201 patients; 84 claimed stress as the major 
factor, 17 said that illness was responsible, 24 
blamed a combination of stress and illness, and 
76 said that other problems had adverse effects. 

On a review of systems, 213 of the group 
complained of suffering from at least one other 
systemic disorder; these include 103 with deaf- 
ness (partial or full), 42 with arthritis, 36 with 
neurologic deficits, 31 with vascular problems, 
15 with bone problems, 11 with polydactyly, 
and 16 with seizures. Sixty-four patients com- 
plained of acquired hearing loss but Usher 
syndrome, in which deafness is congenital, 
was not diagnosed. Acquired deafness was not 
studied to see whether incidence in older age in 
retinitis pigmentosa varies from normal age- 
matched controls, but a recent study by 
McDonald, Newsome, and Rintelmann” in 45 
patients suggests that there may be a higher 
incidence in the retinitis pigmentosa popula- 
tion that is seen normally as part of aging. 

Of the 500 retinitis pigmentosa patients, 
eight stated that a medication diminished their 
eyesight, while 28 claimed that some medica- 
tion improved or stabilized their vision (Table 
4). Of patients who became pregnant, 14 of 143 
experienced visual changes during pregnancy. 
Of 83 smokers, only two stated that cigarettes 
affected their vision. 

A number of patients had interesting reports 


TABLE 2 
ONSET OF SYMPTOMATIC VISUAL FIELD CHANGES IN RETINITIS PIGMENTOSA BY 
INHERITANCE PATTERN AND CLINICAL DIAGNOSIS 





NO. MEAN AGE NO. 
OF SYMPTOMATIC OF ONSET OF ASYMPTOMATIC 
PATIENTS (YRS) PATIENTS* 
Inheritance pattern 
Autosomal dominant 39 25.13 12 
Autosomal dominant with incomplete penetrance 16 21.38 8 
Autosomal recessive 53 19.96 13 
X-linked recessive 38 15.03 17 
Simplex 198 26.78 52 
Multiplex 38 23.19 13 
Unknown 2 24.00 1 
Total 384 — 116 
Clinical diagnosis 
Autosomal dominant rod-cone 22 22.13 6 
Autosomal recessive rod-cone 15 20.85 3 
X-linked recessive rod-cone 18 11.00 5 
Simplex rod-cone 46 25.48 10 
Multiplex rod-cone 12 20.25 1 
Autosomal dominant cone-rod 13 33.33 11 
Autosomal recessive cone-rod 6 31.14 3 
X-linked recessive cone-rod 3 24.00 4 
Simplex cone-rod 51 34.24 18 
Multiplex cone-rod 5 20.40 0 
Autosomal dominant nonrecordable 4 24.40 1 
electroretinogram, visual field <10 deg 
Autosomal recessive nonrecordable 8 22.00 1 
electroretinogram, visual field <10 deg 
Simplex nonrecordable electro- 29 28.13 6 
retinogram, visual field <10 deg 
Multiplex nonrecordable electro- 5 40.75 0 
retinogram, visual field <10 deg 
Choroideremia 18 18.44 8 
Usher syndrome, Type | 20 15.63 2 
Usher syndrome, Type II 19 21.74 7 
Preserved para-arteriolar retinal 3 7.33 1 
pigment epithelial retinitis pigmentosa 
Leber's amaurosis congenita 7 <0.50 0 
Juvenile onset 13 4.73 2 
Autosomal dominant Leber's amaurosis 5 12.20 0 
Congenital retinitis pigmentosa 6 8.10 2 
with macular coloboma 
Bardet-Bied| syndrome 6 19.00 2 
Retinitis punctata albescens 1 52.00 0 
Other secondary retinitis pigmentosa 9 19.33 2 
Unknown retinitis pigmentosa type/atypical 16 30.31 9 
Pigmented paravenous retinal choroidal atrophy 7 14.00 3 
Sector retinitis pigmentosa 7 25.00 6 
Goldmann-Favre disease 1 10.00 0 
Oxalosis 1 53.00 0 
Pericentral retinitis pigmentosa 8 43.50 1 
Uniocular pigmentary retinopathy 2 45.00 0 
Retinitis pigmentosa inversa 0 00.00 1 
Retinitis pigmentosa with Coats’ disease 1 44.00 0 
Total 384 =- 116 


*Of those questioned, 23% claimed no visual field changes, even though their visual field was abnormal on testing. 
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TABLE 3 
ONSET OF NIGHT BLINDNESS IN RETINITIS PIGMENTOSA BY INHERITANCE PATTERN AND CLINICAL DIAGNOSIS 


NO. MEAN AGE NO. 
OF SYMPTOMATIC OF ONSET OF ASYMPTOMATIC 
PATIENTS (YRS) PATIENTS* 
Inheritance pattern 
Autosomal dominant 43 18.26 8 
Autosomal dominant with incomplete penetrance 20 14.40 4 
Autosomal recessive 61 15.67 5 
X-linked recessive 45 9.74 10 
Simplex 220 22.15 30 
Multiplex 40 20.90 11 
Unknown 2 8.50 1 
Total 431 — 69 
Clinical diagnosis 
Autosomal dominant rod-cone 26 10.44 2 
Autosomal recessive rod-cone 16 14.06 2 
X-linked recessive rod-cone 23 6.78 0 
Simplex rod-cone 50 18.59 6 
Multiplex rod-cone 13 14.44 0 
Autosomal dominant cone-rod 17 25.41 7 
Autosomal recessive cone-rod 9 29.88 0 
X-linked recessive cone-rod 3 19.00 4 
Simplex cone-rod 57 30.02 12 
Multiplex cone-rod 3 24.33 2 
Autosomal dominant nonrecordable 5 18.80 0 
electroretinogram 
Autosomal recessive nonrecordable 9 18.22 0 
electroretinogram 
Simplex nonrecordable electroretinogram 33 22.44 2 
Multiplex nonrecordable electroretinogram 5 30.20 0 
Choroideremia 21 11.24 5 
Usher syndrome, Type | 19 12.05 3 
Usher syndrome, Type II 25 18.04 1 
Preserved para-arteriolar retinal < 4.00 0 
pigment epithelial retinitis pigmentosa 
Leber's amaurosis congenita 7 <0.50 1 
Juvenile onset 12 4.47 3 
Autosomal dominant Leber's amaurosis 4 8.25 1 
Congenital retinitis pigmentosa 4 12.87 4 
with macular coloboma 
Bardet-Bied!| syndrome f 12.00 1 
Retinitis punctata albescens 1 56.00 0 
Other secondary retinitis pigmentosa 9 13.89 2 
Unknown retinitis pigmentosa type/atypical 24 28.12 2 
Pigmented paravenous retinal choroidal atrophy Fá 18.43 3 
Sector retinitis pigmentosa 11 21.27 2 
Oxalosis 0 00.00 1 
Goldmann-Favre disease 1 10.00 0 
Pericentral retinitis pigmentosa 8 35.25 1 
Retinitis pigmentosa inversa 1 10.00 0 
Retinitis pigmentosa with Coats’ disease 1 44.00 0 
Total 431 — 69 





*A number of patients, even some severely affected, denied night blindness. 
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TABLE 4 
EFFECT OF MEDICATIONS ON RETINITIS PIGMENTOSA 
REPORTED BY PATIENTS 


SEE 
IMPROVED OR STABILIZED MADE WORSE 


Beta-carotene (3)* Antidepressant medications 


Vitamin A (4) Eye tests 

Vitamin C (2) Quinidine (2) 

Vitamin D Diet pills (amphetamines) 
Vitamin E (4) Thioridazine (Mellaril) 
Encad—Russian treatment Contraceptive pill 
Steroids Vitamins 

Persantine Pilocarpine 2% eyedrops 
Valium 


Placental extract (Switzerland) 

Murocoll #2 eyedrops— 
scopolamine and Neo- 
synephrine 

Estrogen 

Niacin 

Direct eye injections (Italy) 

Small white pills 

Penicillin 

Eyedrops 

Sheep liver cells 





“Number in parentheses represents number of patients who 
reported this finding. 


about their experiences with ophthalmologists 
on learning about the diagnosis of retinitis 
pigmentosa. Among the common myths or 
misstatements related to patients by ophthal- 
mologists were that the patient would be blind 
within a year, and that the patient should buy a 
white cane or learn Braille. Since retinitis pig- 
mentosa is a chronic disease that spans dec- 
ades, this type of advice provides a disservice 
to the patient, and raises unnecessary fears. 
Any ophthalmologist who predicts a date when 
the patient will become blind invariably will be 
incorrect, and since progression is so slow, this 
type of statement is destructive to the morale of 
the patient. Mobility training is seldom needed 
or wanted by patients unless their visual field is 
less than 3 degrees, although some protection 
may be afforded by a white cane for crossing 
roadways. 

Many patients were told that their retinitis 
pigmentosa either came from their mother or 
that it was a genetic disease, and that they 
should not have children. Since X-linked inher- 
itance constitutes only about 6% to 8% of the 
retinitis pigmentosa seen in the United States, 
it is not justifiable to state that the patient has 


inherited the retinitis pigmentosa gene from 
the mother unless there is a clear X-linked 
pedigree. Pronouncing that the disease is in- 
herited from the mother often raises unneces- 
sary guilt in her, and occasional anger toward 
her by the patient. 





Discussion 





Several important aspects of this survey are 
Surprising and important to the retinitis pig- 
mentosa patients. Clearly, a number received 
misinformation from their ophthalmologist on 
the duration and effects of these diseases and 
on the hereditary aspects, particularly on the 
issue of having children and receiving the reti- 
nitis pigmentosa gene from the mother. 

Even more hazardous for the ophthalmolo- 
gist is to give unofficial genetic counseling 
when the type of retinitis pigmentosa may be 
unclear. Advising patients on having children 
involves complicated issues. Theoretically, it is 
safe for most retinitis pigmentosa patients to 
have children, since most offspring will be 
unaffected although many will be carriers of a 
retinitis pigmentosa gene. Only patients with 
autosomal dominant inheritance are at immedi- 
ate risk (about 50%) of having affected chil- 
dren. These issues are difficult and can be 
effectively handled by skilled counselors in 
medical genetics. 

There is no question that the diagnosis of 
retinitis pigmentosa is a difficult one for the 
practitioner to relate, being well aware of the 
potential severity of the problem and, current- 
ly, its incurability. Unfortunately, this difficul- 
ty often conveys itself to the patient as reti- 
cence to discuss the problem fully and may be 
interpreted as hostility. Many patients are in a 
state of shock from the diagnosis, and a follow- 
up counseling appointment to answer ques- 
tions is usually helpful. Although there is cur- 
rently no cure for retinitis pigmentosa the 
practitioner should continue to see the patient 
regularly, since most have refractive errors and 
some will develop cataracts which eventually 
may need surgery. The practitioner can also 
relate the availability of ultraviolet screening 
lenses and antiradical oxygen scavengers such 
as vitamin E, ascorbic acid, and beta-carotene, 
which as a general class of dietary agents many 
researchers believe is helpful in protecting the 
patient with retinitis pigmentosa or retinal de- 
generation. |! 
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Among the less known symptoms experi- 
enced by retinitis pigmentosa patients are light 
flashes, which appear to occur more frequently 
in advanced cases. Many patients are reassured 
when told that other retinitis pigmentosa pa- 
tients also have light flashes, that they are part 
of the disease process, and that there is no 
evidence that they are detrimental. The associ- 
ation of light phenomena with headaches may 
suggest that a subset of retinitis pigmentosa 
patients have a migraine variant. Standard 
headache medications may be used in retinitis 
pigmentosa patients since there are no known 
contraindications to these drugs. 

Retinal detachment occurred in eight of 500 
retinitis pigmentosa patients even though it 
could have been assumed that pigmented scar- 
ring and atrophy typical of retinitis pigmentosa 
would prevent detachment. Patients who com- 
plain of sudden loss of vision should have their 
eyes dilated and examined for retinal detach- 
ment. Although light flashes are common in 
retinitis pigmentosa, at their first onset a dilat- 
ed examination may be advisable. 

Recognition that many retinitis pigmentosa 
patients have residual rod function has led to 
systems in which patients with diffuse rod 
disease are classified separately from those 
who show a mixed cone and rod loss but in 
whom the rods are not diffusely affected.” 
These patterns have been shown in retinitis 
pigmentosa patients on the electroretino- 
gram! and have been demonstrated psycho- 
physically.’ In our laboratory, patients with 
cone-rod patterns on the electroretinogram 
also have had reasonably good rod function on 
dark adaptation testing.*” In autosomal domi- 
nant and recessive patients the classification of 
retinitis pigmentosa type on the basis of wheth- 
er rod function is present has been consistent 
within family studies. However, inconsistency 
in the presence of residual rod function has 
been seen in a large X-linked retinitis pigmen- 
tosa pedigree, in which both cone-rod and 
rod-cone electroretinogram patterns were 
found." Patients with X-linked retinitis pig- 
mentosa are the only clear exception to the 
classification by rod function, but autosomal 
dominant and recessive patients appear to be 
well classified by these techniques. Cone-rod 
degeneration patients also have unique visual 
field changes consisting of ring scotomas closer 
to fixation, and less sensitivity loss between the 
edge of field and pericentral areas, often result- 
ing in an onionskin appearance to the isopters, 


pseudoaltitudinal defects, and enlarged blind 
spots early in the disease.*”* 

Reviewing the age of onset of nyctalopia 
(Table 2) shows that many retinitis pigmentosa 
patients do not notice night blindness until 
they are in their 20s or 30s, and when ques- 
tioned have not noted any particular problems 
in the dark. They may even deny problems of 
seeing in the dark but note difficulties in adapt- 
ing on entering darkened areas or occasionally 
on going out into sunlight. Because of the 
insidious nature of the progression, many pa- 
tients do not realize they have a problem until 
their central field is affected. If the problem is 
picked up on routine eye examination, many 
patients feel they do not have a problem, which 
is the likely source for the lack of response this 
study received for questions asking for the date 
of onset of night blindness or visual field loss. 

The distribution of retinitis pigmentosa by 
race shows no significant difference from over- 
all racial distribution in California or the United 
States. 

Patients commonly reported that stress made 
their vision worse and when the stress was 
relieved their vision usually was better. Pa- 
tients frequently noted variability in their vi- 
sion, stating clearly that they were having 
“good” days or “bad” days. Sometimes pa- 
tients would note that their vision was best 
early in the morning, stating it was “crystal 
clear,” but that it would deteriorate by late 
morning. The basis of this finding is not under- 
stood. Ross and colleagues’ measured inter- 
visit variability in visual field testing and found 
much greater variance in retinitis pigmentosa 
patients when compared with the control 
group, which is consistent with the results of 
our study. 
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OPHTHALMIC MINIATURE 

For all this, however, Bradley cannot see behind himself. Much of the 
court and, thus, a good deal of the action are often invisible to a basketball 
player, so he needs more than good eyesight. He needs to know how to 
function in the manner of a blind man as well. When, say, four players are 
massed in the middle of things behind Bradley, and it is inconvenient for 
him to look around, his hands reach back and his fingers move rapidly from 
shirt to shirt or hip to hip. He can read the defense as if he were reading 


Braille. 


W. Howarth, Editor, The John McPhee Reader 
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Corneal Infection in Mucosal Scarring Disorders and 


SjOgren’s Syndrome 





L. David Ormerod, M.D., Lye P. Fong, M.D., and C. Stephen Foster, M.D. 


We reviewed 69 episodes of microbial kerati- 
tis occurring over an 11-year period in 56 pa- 
tients with a mucosal scarring disorder or 
SjOgren’s syndrome. Gram-positive bacterial 
isolates were the most common cause of infec- 
tion, and accounted for almost all cases in 
patients with Sjégren’s syndrome. Trichiasis 
(cicatricial pemphigoid), topical corticoste- 
roids, bandage contact lenses, and corneal sur- 
gery were the main predisposing factors in the 
development of the corneal infection. In pa- 
tients with ocular cicatricial pemphigoid, in- 
fection was much less common after chemo- 
therapeutic control had been achieved. 
Recurrent infections were relatively frequent. 
There was a high rate of major complications, 
particularly in microbial keratitis complicat- 
ing Sjogren’s syndrome. 


CICATRIZING DISORDERS of the conjunctiva 
comprise a complex and heterogeneous group 
of diseases and include ocular cicatricial pem- 
phigoid, Stevens-Johnson syndrome, atopic 
keratoconjunctivitis, graft-vs-host disease, al- 
kali burns, and radiation keratitis. They have 
been classified conventionally as dry eye disor- 
ders, irrespective of their origin, although aq- 
ueous and mucin tear deficiencies may occur 
late in their development.'* The term “primary 
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ocular surface disease” has been proposed! to 
differentiate this group by emphasizing the 
active involvement of both the corneal and 
conjunctival epithelia. However, the inflamma- 
tory events, which are usually immunological- 
ly driven, are not localized to the epithelium, 
and we prefer the term “mucosal scarring dis- 
orders.” All of these disorders are charac- 
terized by a final common pathway of sub- 
epithelial fibrosis in the context of chronic 
inflammation and epithelial perturbation with 
squamous metaplasia.'* 

The normal ocular surface is highly resistant 
to infection, and bacterial adhesion and prolife- 
ration are largely dependent on a break in 
surface integrity. Despite the frequency of 
punctate epitheliopathy, filamentary keratop- 
athy, and squamous metaplasia, microbial ker- 
atitis is probably a rare complication in the 
purely aqueous-deficient dry eye. However, 
microbial keratitis may be much more prevalent 
in patients with a mucosal scarring disorder”! 
and in Sjégren’s syndrome related to autoim- 
mune lacrimal gland disease.’ Herein we de- 
scribe the results of our analysis of 69 cases of 
microbial keratitis occurring in patients with 
either a mucosal scarring disorder or secondary 
Sjogren’s syndrome. 


Material and Methods 


We studied retrospectively 69 consecutive ep- 
isodes of microbial keratitis complicating ocu- 
lar cicatricial pemphigoid (33 episodes in 28 
patients), Stevens-Johnson syndrome (ten epi- 
sodes in six patients), a miscellaneous group of 
other mucosal scarring disorders (five patients: 
two with chronic alkali burn injuries, and one 
each with graft-vs-host disease [two episodes], 
atopic keratoconjunctivitis, and radiation kera- 
titis), or Sj6gren’s syndrome (20 episodes in 17 
patients). Sjogren’s syndrome was diagnosed 
by the presence of concurrent rheumatoid ar- 
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thritis and keratoconjunctivitis sicca. All pa- 
tients were treated at our institution between 
January 1977 and October 1987. 

The criterion for inclusion in the study was a 
hospital discharge diagnosis of microbial (non- 
viral) keratitis occurring in a patient with one of 
the above diagnoses. A review of inpatient and 
outpatient charts was made using a standard- 
ized protocol, with emphasis on factors predis- 
posing to corneal infection. Corneal scrapings 
from all patients had been inoculated onto 
blood, chocolate, and modified Sabouraud 
agars and into cooked meat broth, using stan- 
dard techniques.” Sabouraud agar was incu- 
bated at 25 C and the others at 37 C. Minimal 
microbiologic criteria were positive cultures on 
two or more media or on one medium with a 
corroborative Gram’s stain. 


Results 


There were 43 females and 13 males, with 37 
right and 32 left eyes involved. Patients ranged 


in age from 6 to 91 years. The mean age (+5.E.) 
of the patients with ocular cicatricial pemphi- 
goid was 68 + 12 years; Stevens-Johnson syn- 
drome, 24 + 15 years; the miscellaneous group 
of mucosal scarring disorders, 32 + 16 years; 
and Sjégren’s syndrome, 65 + 14 years. Gram- 
positive bacterial infections predominated in 
all groups of patients, but particularly in pa- 
tients with Sjégren’s syndrome (Table 1). Tri- 
chiasis was associated in half of the patients 
with cicatricial pemphigoid. The use of topical 
corticosteroids and bandage contact lenses as 
well as structural abnormalities after corneal 
surgery were generally important potential 
predispositions for microbial keratitis (Tables 2 
and 3). 

Most patients with ocular cicatricial pemphi- 
goid at our institution are treated by the Ocular 
Immunology Service. Our best epidemiologic 
statistics, therefore, exist for this group. Of 178 
patients with ocular cicatricial pemphigoid 
treated by one of us (C.S.F.) over the 11-year 
period under study, 17 (10%) developed 18 
episodes of microbial keratitis. In three pa- 
tients, the diagnosis of cicatricial pemphigoid 


TABLE 1 
CAUSE OF MICROBIAL KERATITIS* 





CICATRICIAL 
PEMPHIGOID 
ORGANISM (N = 28) 

Gram-positive cocci 

Staphylococcus aureus 1 

Coagulase-negative staphylococci 

B-hemolytic streptococci’ 

Viridans streptococci 

Streptococcus pneumoniae 
Gram-positive bacilli 

Corynebacterium sp. 1 

Bacillus sp. — 
Gram-negative bacilli 

Pseudomonas aeruginosa 

Klebsiella sp.* 

CDC VE-2 

Proteus sp.§ 

Moraxella sp. 

Acinetobacter calcoaceticus 

Haemophilus parainfluenzae 

Unclassified Pseudomonas — 


=- fwouo — 


=. NO-NO =-~ fH — 


STEVENS- 

JOHNSON MISCELLANEOUS SJOGREN’S 
SYNDROME GROUP SYNDROME 
(N = 10) (N = 6) (N = 17) 
2 10 
1 4 


— h =b Q) = 
ok 
M“ 





*All cases were culture positive. 
"Two patients with Group A and five patients with Group B. 


‘Three patients with K. pneumoniae and two patients with K. oxytoca. 
§Two patients with P. mirabilis and one patient with Morganella morganii. 
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TABLE 2 
LOCAL OCULAR FACTORS POTENTIALLY PREDISPOSING TO MICROBIAL KERATITIS* 
STEVENS- 
CICATRICIAL JOHNSON MISCELLANEOUS SJOGREN'S 
PEMPHIGOID SYNDROME GROUP SYNDROME 
PREDISPOSING FACTORS (N = 33) (N = 10) (N = 6) (N = 20) 

Topical corticosteroids 9 5 2 11 
Bandage contact lens wear 6 6 3 9 
Trichiasis 17 1 — — 
Corneal surgery’ 5 1 1 4 
Corneal glue 1 — 3 
Lagophthalmos 4 — 1 — 
Meibomianitis 4 a= -— — 
Staphylococcal blepharitis — — 1 4 
Recurrent bacterial conjunctivitis 1 — — — 
Dacryocystitis — — — 





*N = no. of episodes of microbial keratitis. 


'Eleven patients, comprising five lamellar keratoplasties, four penetrating keratoplasties, and two patients shortly after cataract 


extraction. 


was made at admission for microbial keratitis. 
Infections occurred in three patients within 
eight weeks of instituting immunosuppressive 
therapy, in two of 12 patients (three episodes) 
whose therapeutic control was inadequate, and 
in two patients whose disease status was uncer- 
tain after premature cessation of treatment 
(dapsone) because of drug toxicity. Corneal 
infection developed in one patient receiving 
oral corticosteroids alone’ and in one of 22 (4%) 
clinically quiescent, untreated patients. Sub- 
tracting these 12 patients, and allowing for the 
12 patients with unsuccessful chemotherapy 
and the 22 patients with inactive disease, mi- 


crobial keratitis occurred in only five of 144 
patients (3%) after full control of disease activi- 
ty (determined clinically) by immunosuppres- 
sive chemotherapy. All five had a major surgi- 
cal predisposing factor; individual infections 
were associated with a lamellar keratoplasty, 
cataract extraction, corneal glue, a bandage 
contact lens, and lagophthalmos. 

Over the same time period, 12 patients with 
ocular cicatricial pemphigoid attended by other 
physicians in the Department of Ophthalmolo- 
gy were admitted for 15 episodes of microbial 
keratitis; 11 of the 12 patients (14 infections) 
were not receiving systemic immunosuppres- 


TABLE 3 
USE OF SYSTEMIC IMMUNOSUPPRESSIVE CHEMOTHERAPY 
CONCURRENT WITH THE ONSET OF MICROBIAL KERATITIS* 





CICATRICIAL 

IMMUNOSUPPRESSIVE PEMPHIGOID 
AGENT (N = 16) 

Oral corticosteroids 10’ 
Cyclophosphamide 8 
Azathioprine 4 
Dapsone 2 
Cyclosporine 2 


> | 


STEVENS- 
JOHNSON 


MISCELLANEOUS SJOGREN'S 
SYNDROME GROUP SYNDROME 
(N = 4) (N = 2) (N = 6) 
amt 2 5} 
— 3 
2 —_ 





*N = no. of patients receiving chemotherapeutic drugs. 


‘Usually at high dosage; = 10 mg/day of prednisone in 13 of 16 patients. 
‘Maintenance chemotherapy for rheumatoid disease; < 10 mg/day of prednisone in three of five patients. 


Vol. 105, No. 5 


Keratitis in Ocular Surface Disease 515 


a ee eee 


sive drugs. The total number of patients with 
ocular cicatricial pemphigoid treated outside 
the Immunology Service is unlikely to have 
been much greater, and it is reasonable to 
assume that the care of intercurrent external 
ocular disease would be uniform. Of the 33 
cases of microbial keratitis complicating cicatri- 
cial pemphigoid, trichiasis in 17 cases (52%), 
topical corticosteroid use in nine (27%), ban- 
dage contact lenses in six (18%), and the inad- 
vertent complications of surgical management 
in six cases (18%) were the main predisposing 
causes of corneal infection. Lagophthalmos 
caused by severe cicatrization was a factor in 
four patients (12%). 

Patients with Stevens-Johnson syndrome had 
persistent ocular surface problems five months 
to six years after the primary episode of erythe- 
ma multiforme. Bandage contact lens (60%) 
and topical corticosteroid use (50%) were prev- 
alent in this group. Four episodes of microbial 
keratitis (three in one patient) occurred in two 
patients being treated with azathioprine for 
chronic ocular Stevens-Johnson syndrome.’ 
The number of patients in the miscellaneous 
group of mucosal scarring disorders was small, 
but bandage contact lenses, topical corticoster- 
oid use, and immunosuppressive therapy (for 
graft-vs-host disease) were prevalent in those 
who developed microbial keratitis. 

Microbial keratitis occurred as an iatrogenic 
complication more commonly in patients with 
Sj6gren’s syndrome than in those with cicatri- 
cial pemphigoid or Stevens-Johnson syndrome. 
Of 20 corneal infections in patients with 
SjOgren’s syndrome, ten (50%) complicated the 
management of previous sterile ulcerations and 
six (30%) occurred during treatment for recur- 
rent or chronic epithelial erosions. Topical cor- 
ticosteroid use and bandage contact lenses 
were particularly common in these patients 
(55% and 45%, respectively). The microbial 
keratitis in patients with Sjégren’s syndrome 
was often slow to resolve with apparently ade- 
quate antibiotic therapy. 

Recurrent infections were common in all 
groups. There were five second infections in 
patients with cicatricial pemphigoid from five 
months to four years after the initial infection; 
four occurred in the same eye. All cicatricial 
pemphigoid patients with recurrent infection 
had uncontrolled trichiasis. There was no re- 
currence in patients clinically controlled with 
chemotherapy. Two patients with Stevens- 
Johnson syndrome had ipsilateral infections. 
One patient had three separate infections over 


a six-year period involving Pseudomonas aerugi- 
nosa On two occasions (associated first with a 
bandage contact lens, and then witha penetrat- 
ing keratoplasty) and Klebsiella pneumoniae. An- 
other Stevens-Johnson patient had a bilateral 
pneumococcal infection complicating bandage 
contact lens wear. One patient with graft-vs- 
host disease had separate infections with P. 
aeruginosa and an unclassified Pseudomonas in 
the same eye, four months apart. There were 
three recurrent infections in patients with 
Sj6gren’s syndrome separated by five months 
to five years; one episode affected the contralat- 
eral eye. 

Antibiotic therapy generally included round- 
the-clock’ topical gentamicin (14 mg/ml) and 
cefazolin (133 mg/ml). Treatment was varied 
according to the therapeutic response, and 
with consideration of the antibiotic sensitivity 
profile. 

Overall, corneal perforation complicated the 
management of 15 eyes (22%) and a desce- 
metocele (without perforation) of eight eyes 
(12%) (Table 4). There were three cases of en- 
dophthalmitis. Nine eyes were treated with 
corneal tissue glue and bandage soft contact 
lenses, and five with bandage contact lenses 
alone. Five patients with perforation under- 
went emergency penetrating keratoplasty. 
Seven patients received a corneal tectonic 
patch graft, and three received a conjunctival 
flap. Six eyes (9%) were enucleated. The major 
complication rate was particularly high in pa- 
tients with Sjégren’s syndrome (50%). Thirteen 
patients required immediate treatment for tri- 
chiasis. During the convalescent period, six 
patients required a tarsorrhaphy, and two pa- 
tients underwent punctal occlusions. 


TABLE 4 
MAJOR COMPLICATIONS OF MICROBIAL KERATITIS* 


Ie 
STEVENS- MISCEL- 

CICATRICIAL JOHNSON LANEOUS SJÖGREN'S 

PEMPHIGOID SYNDROME GROUP SYNDROME 


COMPLICATION (N = 33) (N = 10) (N = 6) (N = 20) 

iro a a a lic S N a 

Corneal 4 1 2 8 
perforation 

Endophthalmitis’ 2 — —— 1 

Intact 3 3 — 2 
descemetocele 


TNN a a 
*N = no. of episodes of microbial keratitis. 
‘Cases of endophthalmitis also included in the figures for 
corneal perforation. 
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Discussion 





Our data suggest a high predisposition to 
surface infection in patients with mucosal scar- 
ring disorders and Sjégren’s syndrome. The 
bacterial spectrum in the patients with cicatri- 
cial pemphigoid was somewhat more heteroge- 
neous than in the other groups: staphylococci 
were the commonest isolates, but a variety of 
gram-negative bacillary infections were in- 
volved in 33% of the culture-positive cases. 
Pseudomonas aeruginosa keratitis was uncom- 
mon. The small number of patients in the 
Stevens-Johnson and miscellaneous groups 
prevents firm conclusions as to their respective 
microbial spectra. 

In Sjégren’s syndrome, staphylococci or 
streptococci were involved almost exclusively, 
suggesting a principal role of endogenous bac- 
teria from the conjunctival or adnexal flora. 
Although studies involving patients with mod- 
erately severe dry eye have suggested that the 
conjunctival flora is relatively normal,*"’ the 
flora of patients with severe ocular surface 
disease has not been investigated formally. An 
increased systemic susceptibility to staphylo- 
coccal infection in Sjégren’s syndrome has 
been reported.” 

We did find a relatively high rate of occur- 
rence of infection with Group B B-hemolytic 
streptococci (five of 61 culture-positive infec- 
tions), suggesting there may be an ecologic 
niche for this organism in the compromised 
ocular surface. Group B streptococci are usual- 
ly rare causes of adult infection. 

Impairment of the ocular immunologic de- 
fense mechanisms may be an important patho- 
genetic factor." Deficiencies in tear lysozyme, 
lactoferrin, and IgA"" present an enhanced 
risk of infection to patients with keratoconjunc- 
tivitis sicca in general. Long-term antibiotic 
therapy is often started for this reason. How- 
ever, despite the persistent presence of punc- 
tate erosions of the corneal epithelium, a recent 
study suggests that microbial keratitis occurs 
rarely in mild to moderately severe cases of 
keratoconjunctivitis sicca.* The secondary 
transudation of serum factors may be an impor- 
tant compensatory mechanism.*"" There is 
evidence that the level of antibacterial proteins 
in tears may be low in patients with Sjégren’s 
syndrome and relatively normal in many pa- 
tients with ocular cicatricial pemphigoid." 

Qualitative differences in the ocular surface 


are difficult to assess. Although the mucosal 
scarring disorders share many clinical features 
with aqueous tear-deficiency syndromes, the 
former involve fundamentally different and im- 
munologically driven disease processes. In- 
flammatory mediators (including several eico- 
sanoids) at high concentrations have been 
detected in the tears of patients with cicatricial 
pemphigoid.” Their potential significance in the 
abnormal epithelial transdifferentiation,’” in- 
creased basal epithelial mitosis, epithelial dis- 
ruption, glycocalyx instability, and abnormali- 
ties of surface mucus’ remains unknown. 
Ultimately, tear physiology is severely affect- 
ed." Advanced squamous metaplasia may itself 
enhance bacterial adherence to the corneal sur- 
face.** 

The Immunology Service at our institution 
manages most cases of ocular cicatricial pem- 
phigoid, primarily with systemic chemothera- 
py.”'® Excluding patients in whom therapeutic 
control was inadequate, only five of 144 pa- 
tients (3%) developed microbial keratitis more 
than eight weeks after beginning their immu- 
nosuppressive therapeutic regimen, a point at 
which the pemphigoid inflammatory process 
usually is controlled.* All five had major com- 
plicating factors. Although chemotherapy usu- 
ally was continued for many months and often 
years, corneal infection was rare if the active 
mucosal disease was controlled satisfactorily. 
Foster and associates?” have shown that the 
surface ultrastructural abnormalities in cicatri- 
cial pemphigoid revert to normal surface spe- 
cializations after chemotherapeutic modulation 
and that cicatricial progression can be prevent- 
ed. The high incidence of infection in the few 
patients being treated with conventional (topi- 
cal) therapy is additional evidence**”' in sup- 
port of using immunosuppressive agents to 
control ocular cicatricial pemphigoid.” Only 
15% (five of 33) of the episodes of corneal 
infection occurred in patients satisfactorily 
controlled with chemotherapy. 

The superimposition of additional risk fac- 
tors on already compromised corneas seems to 
have been particularly critical in the generation 
of infection. The long-term use of topical corti- 
costeroid was probably important in the occur- 
rence of microbial keratitis in nine of 33 pa- 
tients (27%) with cicatricial pemphigoid, seven 
of ten patients (70%) with Stevens-Johnson 
syndrome, and 11 of 20 individuals (55%) with 
Sjégren’s syndrome. Topical corticosteroids are 
ineffective in controlling the disease process in 
these disorders, and it is prudent to limit corti- 
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costeroid use to specific indications and for 
measured intervals only.” Topical corticoste- 
roids are particularly hazardous in patients 
with Sj6gren’s syndrome; not only do our data 
suggest an enhanced risk of bacterial keratitis, 
but corticosteroids have a well-known predilec- 
tion in Sj6gren’s syndrome to induce insidious, 
sterile corneal ulceration and perforation.” 

Ocular toxicity caused by the tear content of 
chemotherapeutic agents used systemically in 
doses appropriate to cancer chemotherapy is 
common,” but it is unlikely to occur at the 
relatively modest dosages used for the control 
of ocular cicatricial pemphigoid or chronic 
Stevens-Johnson syndrome.**:* These eyes are 
quiet and usually asymptomatic during suc- 
cessful chemotherapy. Because a significant 
danger is engendered by the greater suscepti- 
bility of the compromised ocular surface to 
local drug toxicity, particularly from preserva- 
tives,“ we strongly advise using preservative- 
free preparations in these patients.” 

Aberrant eyelashes can be an important 
cause of epithelial disturbance, persistent epi- 
thelial defect, and bacterial surface inoculation, 
notably in cicatricial pemphigoid. Mechanical 
epilation is rarely sufficient; eyelash regrowth 
is rapid, and the short, regrowing eyelash is 
more traumatic to the ocular surface than the 
original, long eyelash. Attempts at permanent 
eyelash ablation should continue until long- 
term control is achieved. Eyelid margin cryoab- 
lation with a 40-second freeze-thaw-refreeze 
procedure using a nitrous oxide trichiasis cryo- 
probe is preferred,**"* after 2% lidocaine (with 
epinephrine) eyelid infiltration. Meibomianitis 
is frequently severe in this group of diseases? 
and may itself produce dry eye problems.” 
Systemic treatment for meibomianitis with a 
tetracycline is commonly required.'* Permanent 
punctal occlusion may be necessary to preserve 
aqueous tears in Sj6gren’s syndrome and in the 
advanced stages of the mucosal scarring disor- 
ders.** 

Therapeutic soft contact lenses can be useful 
for managing persistent epithelial defects, but 
at an increased risk of inducing corneal infec- 
tion, principally with endogenous organisms.*! 
There were 24 episodes of bandage contact 
lens-associated infections, 15 (63%) of which 
were associated with topical corticosteroid use. 
Keratitis with bandage contact lens use was 
especially frequent in patients with Stevens- 
Johnson syndrome (60%) and Sjégren’s syn- 
drome (45%). All but four of the 22 culture- 
positive cases associated with the use of 


bandage contact lenses involved gram-positive 
organisms. 

It is unclear whether prophylactic antibiotics 
are effective in reducing infections of the com- 
promised ocular surface. However, our study 
suggests their relative inefficacy. Preinfection 
antibiotics were used in 46% of the cicatricial 
pemphigoid cases, 60% of the Stevens-Johnson 
cases, and 60% of the Sjégren’s syndrome 
cases. Long-term antibiotic use may inhibit the 
normal ocular flora, which is important in pre- 
venting colonization by pathogenic strains, 
and overgrowth of resistant strains of bacteria 
may be induced. The impaired ocular surface is 
also more susceptible to local toxicity from 
long-term antibiotic use. Topical antibiotics 
probably should be used for limited intervals 
only. 

The management of microbial keratitis in 
patients with ocular surface compromise pre- 
sents formidable medical and surgical challeng- 
es. The delivery of adequate topical antibiotics 
may be more difficult in a cicatrized conjuncti- 
val sac, although frequent applications of anti- 
biotic ointments may be useful. Subconjuncti- 
val antibiotics should not be used in the 
mucosal scarring disorders, if possible, to 
avoid the risk of increasing conjunctival scar- 
ring. Healing of the microbial keratitis is gener- 
ally satisfactory, but can sometimes be pro- 
longed, notably in patients with Sjégren’s 
syndrome. The alarmingly high rate of stromal 
ulceration with descemetocele/perforation oc- 
curring in 50% of the patients with Sjégren’s 
syndrome complicated by corneal infection 
points to unresolved difficulties in managing 
the ocular complications of this disease. 

In patients with mucosal scarring disorders 
and Sjégren’s syndrome, it is necessary to deal 
preventively with numerous provocative path- 
ologic and iatrogenic factors; trichiasis control, 
topical corticosteroid use, and maintaining epi- 
thelial integrity are particularly important. Our 
data suggest that the best way to prevent mi- 
crobial keratitis in ocular cicatricial pemphigoid 
is to control chemotherapeutically the immuno- 
logically driven inflammatory activity. 
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Presumed Autoimmune Corneal Endotheliopathy 





Randal H. Paul, M.D. 


I reviewed 20 previously published cases 
of presumed autoimmune corneal endothe- 
liopathy. The disease appeared clinically with 
stromal edema and a slowly migrating line of 
keratic precipitates. All patients had acute 
stromal edema and keratic precipitates, and 
decreased visual acuity. Anterior chamber 
cells were noted in 11 patients. Inflammatory 
processes, such as pars planitis and iritis, and 
intraocular lens implantation were present in 
13 patients. 


IMMUNOLOGIC REPORTS have previously de- 
scribed the cornea as a site of immunologic 
privilege.'* Experience with a large population 
of corneal graft rejection patients, however, 
has led to a reassessment of the cornea’s privi- 
leged status.” Discovery and enumeration of 
major histocompatibility and corneal-specific 
antigens have confirmed the immunogenicity 
of the cornea,*” while anatomic studies have 
shown the peripheral cornea to be connected to 
the immune system via capillary arcades and 
extension of subconjunctival lymphatics. The 
central cornea, however, still retains many of 
the characteristics of privilege, in that it has no 
vascular or lymphatic connections and is large- 
ly devoid of dendritic cells.’ 

The concept of an immunologically privi- 
leged site is intriguing for many reasons. Ther- 
apeutically, privileged sites possess great po- 
tential as transplantation sites; for example, the 
brain has been used successfully as a recipient 
site for pancreatic islet cells, as well as adrenal 
tissue.* Conversely, privileged anatomic sites 
are interesting for their predisposition to auto- 
immune reactions. Since privileged sites are 
secluded from immunologic defenses, it may 
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be assumed that they possess antigens that 
were never learned as self during ontologic 
development. For example, autoimmune reac- 
tions have been demonstrated against sperm.’ 
If the cornea is truly a privileged site, one 
might expect the existence of an autoimmune, 
autorejection corneal disease. In 1982, Khoda- 
doust and Attarzadeh” described just such a 
disease, which they called presumed autoim- 
mune corneal endotheliopathy. In their study, 
Khodadoust and Attarzadeh” described two 
men, aged 19 and 58 years, who had bilateral 
decreased vision and clouding of the cornea. 
Clinical examination showed corneal stromal 
edema that progressed from the periphery to 
the center of the cornea, with a slowly mov- 
ing line of keratic precipitates preceding the 
edema. Results of an anterior chamber tap 
identified lymphocytes and macrophages. The 
clinical course of these patients so closely par- 
alleled the classic description of corneal allo- 
graft rejection” that autoimmunity was pro- 
posed as a cause for the disease. The disease 
was bilateral and responded promptly to corti- 
costeroid therapy, giving further evidence of 
the autoimmune nature of this process. Both 
patients were nonsyphilitic and had no history 
of herpetic lesions. Syphilis is important to rule 
out because it can cause a similar condition, 
keratitis linearis migrans, that appears as a 
slowly migrating deep stromal line of keratic 
precipitates.” 

Later in 1982, Sugar and Smith” described a 
65-year-old woman who, three months after 
cataract extraction with intraocular lens im- 
plantation, developed a linear pigmented en- 
dothelial line that progressed centrally from 
the superior corneoscleral rim. This patient, 
however, did not respond well to corticosteroid 
therapy and removal of the intraocular lens was 
necessary. Khodadoust™ proposed that in this 
case the intraocular lens was causing a nonspe- 
cific inflammatory response that set the stage 
for an afferent or efferent pathway of immune 
response, similar to the response seen with 
nonspecific inflammation in allograft rejection. 
In 1985, Rice, Tuberville, and Wood" reported 
three similar cases of unilateral linear keratic 
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precipitates associated with uncomplicated cat- 
aract extraction and intraocular lens implanta- 
tion. Both intracapsular and extracapsular sur- 
gery were involved. Three different types of 
lenses were implanted: an anterior chamber 
lens, a posterior chamber lens, and a pupillary- 
supported lens. Corticosteroid therapy failed 
in all three cases. 

In 1985, Ohashi and associates’ described 
two men, aged 29 and 35 years, with progress- 
ing bullous keratopathy preceded by a line of 
keratic precipitates resembling a rejection line. 
Like Sugar and Smith’s patient, these patients 
did not respond well to corticosteroid treat- 
ment. In an attempt to exclude a viral origin for 
this disease process, culture samples were 
taken from the aqueous humor and aqueous- 
antibody titers were performed for herpes sim- 
plex, varicella zoster, and measles. The cul- 
tures showed no growth and the results of the 
titers were in the normal range. 

In 1984, Sutcliffe and Baum" described seven 
patients with clinical findings similar to those 
of Khodadoust and Attarzadeh’s” original pa- 
tients. Their patients had acute corneal stromal 
edema with no history of surgery, trauma, 
ocular disease, or known exposure to noxious 
agents. Although these seven patients had 
stromal edema, minimal anterior chamber reac- 
tion, and keratic precipitates, the keratic pre- 
cipitates did not progress in a linear pattern. In 
three of the patients herpes simplex kerato- 
uveitis was present, but apparently only secon- 
dary to the corticosteroid therapy; in one pa- 
tient a diagnosis of acute iridocyclitis was 
made. Some question exists, therefore, as to 
whether the disease described by Khodadoust 
and Attarzadeh accurately describes the pa- 
tients observed by Sutcliffe and Baum. Sutcliffe 
and Baum used their own terminology and 
diagnosed acute idiopathic endotheliitis in 
their patients with acute stromal edema, mini- 
mal anterior chamber reaction, and nonlinearly 
arranged keratic precipitates. They proposed 
that inflammation compromises the pump 
mechanism of the endothelium and induces a 
chemotaxis, which in turn causes the edema 
and keratic precipitate formation. 

In 1985, Kuljaca and Momirov” described a 
23-year-old man, who was similar to the pa- 
tients described by Sutcliffe and Baum, with 
localized stromal edema and nonlinear fine 
keratic precipitates. He responded well to topi- 
cal corticosteroids, but a recurrence was noted 
three months later. Culture for herpes simplex 
virus and aqueous-antibody titers were nega- 
tive. 


In 1986, Khodadoust and associates” report- 
ed an association between presumed autoim- 
mune corneal endotheliopathy and pars plan- 
itis, a disease that is characterized by severe 
vitreous opacities and heavy exudate deposits 
that overlie the vitreous base, anterior retina, 
and pars plana. Of ten patients with pars plan- 
itis, four had corneal changes consistent with 
presumed autoimmune corneal endotheliop- 
athy. Two of the patients were seen during the 
peak activity of pars planitis, and both had 
stromal edema preceded by distinct linear kera- 
tic precipitates. Because of the rarity of autoim- 
mune endotheliopathy, the authors concluded 
that the association with pars planitis was not 
coincidental. They also found that both proc- 
esses involve an immunologic reaction against 
an avascular tissue (the cornea and the vitre- 
ous) and an inflammation of adjacent vascular 
tissue. They concluded that “any inflammatory 
process in avascular tissue of an unknown 
cause that starts from its adjacent vascularized 
portion is an autoimmune process, until it can 
be proven otherwise.” ” 


Discussion 


Since 1982, 20 cases of acute stromal edema 
and keratic precipitates of unknown cause have 
been reported (Table 1). Twelve of the patients 
had linear keratic precipitates advancing from 
the peripheral cornea in a manner identical to 
an allograft rejection, while the other eight had 
keratic precipitates that were not arranged line- 
arly. The dissimilarity could be simply an idio- 
syncratic variability of immune response or a 
result of observation at different stages of the 


TABLE 1 
CLINICAL SIGNS OF PRESUMED 
AUTOIMMUNE CORNEAL ENDOTHELIOPATHY 


(N = 20) 
CLINICAL SIGNS NO. OF CASES 

Visual acuity loss 20 
Stromal edema 20 
Linear keratic precipitates 12 
Cells in the anterior chamber 

2+ 4 

1+ 5 

Rare 2 
Increased intraocular pressure 4 
Bilateral involvement 7 


Vol. 105, No. 5 


Presumed Autoimmune Corneal Endotheliopathy 521 


| | 


7 TABLE 2 | 
DISEASE PROCESSES ASSOCIATED WITH PRESUMED 
AUTOIMMUNE CORNEAL ENDOTHELIOPATHY 
(N = 20) 


ee 


ASSOCIATED FACTORS NO. OF CASES 
Implantation of intraocular lens 4 
Pars planitis 4 
lritis 5 
Secondary herpetic keratitis 3 
Response to corticosteroids 13 


i 


disease process or the cases presented could 
represent more than one disease process. In 
addition to the association with pars planitis, 
corneal endotheliopathy was closely linked to 
several other disease processes as well (Table 
2). Persistent iritis was described by Rice and 
colleagues” in the patients who had first re- 
ceived intraocular lens implantation, whereas 
the herpetic keratitis was reported only as a 
secondary complication of corticosteroid treat- 
ment." 

With only 20 cases reported in the literature, 
presumed autoimmune corneal endotheliop- 
athy is admittedly a rare condition. However, 
it may be more common than currently be- 
lieved since many cases of idiopathic or postop- 
erative corneal edema are treated with and 
promptly respond to corticosteroids. Presumed 
autoimmune corneal endotheliopathy deserves 
study because of its theoretical as well as its 
practical implications. As an example of an 
autoimmune disease directed against a privi- 
leged site, presumed autoimmune corneal 
endotheliopathy likely involves mechanisms 
similar to other presumed autoimmune diseas- 
es of privileged sites (for example, multiple 
sclerosis, autoimmune male infertility). An 
understanding of presumed autoimmune cor- 
neal endotheliopathy may also help explain 
how and when the immune system learns self 
antigens. Zak and Linsenmayer” reported that 
specific corneal epithelial antigens appear 
around day 12 or 13 of gestation. Specific corne- 
al endothelial antigens have not been de- 
scribed, but if they exist their gestational date 
of origin would probably occur after the 12th 
week, when the endothelium forms from mi- 
grating neural crest cells.” Much debate exists 
as to when the learning of self antigens is 
completed. Dwyer and McKay” reported that 
by the 12th week of gestation the immune 
System can mount a specific response. Thus, 
corneal endothelial-specific antigens may ap- 


pear on the cell surface at a time after the host 
has learned its self antigens. Because of the 
cornea’s privileged status, the immune system 
would have little contact with these foreign 
antigens and only under unusual circumstan- 
ces, such as corneal vascularization or chronic 
inflammation of the anterior chamber, would 
sufficient exposure occur. 

Alternative explanations include that pre- 
sumed autoimmune corneal endotheliopathy is 
caused by an autoimmune process caused by 
cross-reactivity of endothelial antigens and 
viral antigens or other exogenous antigens (for 
example, allergies), or that it is an immune 
response to virally infected endothelial cells. In 
presumed autoimmune corneal endotheliop- 
athy, as well as in many other autoimmune 
diseases suspected of viral origin, isolation of 
the virus has proven difficult. However, be- 
cause of the technical problems encountered in 
culturing viruses, investigators have been re- 
luctant to deny the possibility of a viral origin. 

An in vitro model for studying autologous 
responses to whole corneas would help in de- 
termining whether or not the adult cornea pos- 
sesses antigens recognizable as foreign. In ini- 
tial experiments in the rat, it has been 
determined that lymphocytes cocultured with 
autologous irradiated corneas are stimulated to 
proliferate significantly more than controls (un- 
published data). Orthotopic, autologous corne- 
al grafts showing graft rejection, however, 
would be the ideal animal model of presumed 
autoimmune corneal endotheliopathy. Autolo- 
gous corneal rejection would require the stimu- 
lated expression of corneal-specific antigens 
normally unseen or sequestered from the im- 
mune system. 

The search for an origin of presumed autoim- 
mune corneal endotheliopathy will result in 
more than just the pathophysiologic descrip- 
tion of another disease. Understanding the im- 
munologic characteristics of this autoimmune 
disease promises potential ramifications in the 
fields of transplantation and autoimmunity. 
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OPHTHALMIC MINIATURE 
The question will be asked why more people cannot see fairies... . The 


answer is that almost nobody tries after they are grown up ... 


and the 


few who know that fairies exist do not always try to see them in the right 
way. While angels are almost never seen with the physical eye, fairies can 
be seen in that way, especially out of the corner of the eye. The theory is 
that the central part of the retina is used so much for ordinary sight that it 
does not respond to the more delicate vibrations of light from fairies, 

whereas the rest of the retina is fresh and more suitable for such uses. 
| Dora Van Gelder, The Real World of Fairies 
The Theological Publishing House, 1977 
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Vitamin A Eyedrops for Superior Limbic 


Keratoconjunctivitis 





Yuichi Ohashi, M.D., Hitoshi Watanabe, M.D., Shigeru Kinoshita, M.D., 
Hisashi Hosotani, M.D., Masayo Umemoto, M.D., and Reizo Manabe, M.D. 


We treated 12 patients with superior limbic 
keratoconjunctivitis with topical vitamin A 
(retinol palmitate) eyedrops. After a follow-up 
period of at least three months, this therapy 
was found to be effective, to a varying extent, 
in ten patients (83%). Superior limbic kerato- 
conjunctivitis lesions did not recur in these 
patients as long as topical application was 
continued. 


SUPERIOR LIMBIC KERATOCONJUNCTIVITIS 
manifests with intractable, chronic inflamma- 
tion of the superior limbic area of the bulbar 
conjunctiva. It occurs predominantly in 
middle-aged women, with persistent irritative 
ocular symptoms. Although superior limbic 
keratoconjunctivitis has been recognized as a 
relatively common disease since first described 
by Theodore in 1963,' the exact cause remains 
unknown. A variety of modes of therapy, in- 
cluding topical application of silver nitrate so- 
lution,*? recession or resection of the bulbar 
conjunctival lesion,*® or pressure eye patching 
followed by soft contact lens wearing,’ have 
been reported as effective to varying degrees. 
Recently, thermocauterization has also been 
proven beneficial as an alternative treatment 
for superior limbic keratoconjunctivitis.* 

We herein report on an essentially new mode 
of therapy for superior limbic keratoconjunc- 
tivitis: topical application of vitamin A eye- 
drops. 
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Patients and Methods 


There were 11 women and one man in this 
study, ranging in age from 37 to 68 years, who 
fulfilled the criteria of superior limbic kerato- 
conjunctivitis on initial examination (Table). 
The duration of disease varied from one month 
to 20 years. Keratoconjunctivitis sicca was 
noted in five patients (Patients 1, 2, 3,5, and 7). 
Three patients (Patients 4, 11, and 12) had 
hyperthyroidism. Seven patients (Patients 1, 2, 
4, 5, 6, 10, and 11) had been unsuccessfully 
treated with topical corticosteroids. The lesions 
in two patients (Patients 1 and 2) had failed to 
respond to repeated applications of silver ni- 
trate solution. 

Chronic conjunctivitis of unknown cause had 
been diagnosed in most patients before visiting 
our clinic. 

After obtaining informed consent, the pa- 
tients were instructed to instill vitamin A eye- 
drops four times a day. The vitamin A solution 
used contained either 500 or 1,500 IU/ml of 
retinol palmitate dissolved in borate buffer (pH 
5.3), with low amounts of detergent. This prep- 
aration was proven via high-performance liq- 
uid chromatography to remain stable for at 
least six months at room temperature, if kept 
unopened. 

To evaluate the efficacy of the treatment, 
disease severity was graded into four catego- 
ries according to the following criteria: grade 3 
lesions showed superior limbal ridge or corneal 
filaments, or both, localized injection of the 
bulbar conjunctiva, and positive rose bengal 
staining; grade 2 lesions showed the latter two 
findings; grade 1 lesions showed positive rose 
bengal staining alone; and grade 0 lesions 
showed none of the above findings. 

The patients were examined every two weeks 
during the first two months of therapy and 
every month thereafter. Either 500 IU/ml (VA-5) 
or 1,500 IU/ml (VA-15) of vitamin A eyedrop 
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TABLE 
CLINICAL PROFILES OF PATIENTS WITH SUPERIOR LIMBIC KERATOCONJUNCTIVITIS 
(N = 12) 

PATIENT NO., DURATION KERATOCON- GRADE OF LESION RESPONSE FOLLOW-UP 
AGE (YRS), OF PREVIOUS JUNCTIVITIS THYROID BEFORE/AFTER TO PERIOD 
SEX DISEASE TREATMENT* SICCA FUNCTION VA THERAPY THERAPY THERAPY (MOS) 

1, 68, M 20 yrs TCS, SN Yes Normal 3/1 VA-5/VA-15 Yes 24 
2, 50, F 1yr TCS, SN Yes Normal 3/0-1 VA-5/VA-15 Yes 14 
3, 49, F 3 yrs None Yes Normal 3/0-1 VA-15 Yes 23 
4, 45, F 1 mo TCS No Increased 3/1 VA-15 Yes 5 
5, 48, F 5 yrs TCS Yes Normal 3/1 VA-5/VA-15 Yes 8 
6, 41, F 15 yrs TCS No Normal 3/2-3 VA-15 No 14 
7, 41, F 4 yrs None Yes Normal 3/1 VA-15 Yes 10 
8, 42, F 2 yrs None No Normal 2/1 VA-15 Yes 13 
9, 36, F 2 mos None No Normal 3/3 VA-5/VA-15 No 12 
10,55, F 3 mos TCS No Normal 3/1 VA-5 Yes 3 
11,58, F 20 yrs TCS No Increased 3/1 VA-15 Yes 6 
12, 44, F 1 mo None No Increased 3/1 VA-15 Yes 3 


*TCS, topical corticosteroids; SN, silver nitrate application. 


tSee text for grading scale of superior limbic keratoconjunctivitis. 


solution was given. If the patient did not re- 
spond well to VA-5 during a period of at least 
one month, the therapy was generally changed 
to VA-15. All the patients included in this study 
were followed up for at least three months after 
initiating the topical vitamin A therapy. Of the 
12 patients, five initially received VA-5 and 
seven received VA-15. 
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Results 


LS 


Of the five patients given VA-5, only one 
(Patient 6) showed a favorable response. In this 
patient the multiple corneal filaments disap- 
peared and the degree of rose bengal staining 
was dramatically reduced in two months. In the 
other four patients, although the treatment was 
changed to topical VA-15 after one or two 
months, their symptoms had been greatly alle- 
viated during topical application of VA-5. Three 
of these four patients, after being given topical 
VA-15, started to show gradual improvement 
within the next two months. Three months 
after initiating VA-15 therapy, the superior lim- 
bic keratoconjunctivitis lesions became much 
less inflamed and keratinized, although a slight 
degree of rose bengal staining remained. In one 
patient (Patient 7), however, a three-month 
application of VA-15 was ineffective. 


Six of the seven patients who were initially 
given topical VA-15 also showed varied degrees 
of improvement within three months. Topical 
VA-15 therapy was unsuccessful in one patient 
in this group (Patient 9). 

The overall efficacy of topical vitamin A ther- 
apy was about 83% (ten of 12 patients). In nine 
patients, the lesions improved by a score of two 
or more grades. One patient improved by one 
grade and two patients showed no substantial 
improvement. Therapy was generally contin- 
ued after the superior limbic keratoconjunc- 
tivitis lesion had almost disappeared; the le- 
sions did not recur during the follow-up 
period. Topical VA-5 or VA-15 did not seem to 
be toxic to the external eye, although some 
patients complained of slight irritation on in- 
stillation. 
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Case Reports 


nel 


Case 1 

This 68-year-old man had suffered from per- 
sistent irritation of his left eye for over 20 years. 
Based on the diagnosis of keratoconjunctivitis 
sicca, he had been treated with a variety of 
surface lubricants, with unsuccessful results. 
At first examination, on Feb. 25, 1985, a lesion 
typical of superior limbic keratoconjunctivitis 
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(sectorial injection of the upper bulbar conjunc- 
tiva, superior limbal ridge, and corneal fila- 
ments) was found in his left eye (grade 3 
severity). There was a moderate papillary re- 
sponse at the tarsal conjunctiva, associated 
with a slight to moderate degree of hypola- 
crimation. The findings in his right eye were 
also suggestive of superior limbic keratocon- 
junctivitis, but were much less prominent. Thy- 
roid function was normal. 

Based on the diagnosis of superior limbic 
keratoconjunctivitis, he was treated with multi- 
ple applications of topical sliver nitrate solu- 
tion during the next two months. Although his 
symptoms were temporarily relieved after each 
treatment, this approach was ultimately unsuc- 
cessful. At this point, we discontinued silver 
nitrate therapy and began treatment with topi- 
cal VA-5 four times a day. The lesion remained 
essentially unchanged for the next month, de- 
spite a slight lessening of symptoms (Fig. 1, 
left). Therapy was then changed to topical 
VA-15 four times a day. One month later, his 
symptoms had drastically improved. Hyper- 
emia of the bulbar conjunctiva and superior 
limbal ridge was reduced in severity and the 
corneal filaments had completely disappeared 
(grade 0 to 1 severity) (Fig. 1, right). He has 
applied topical VA-15 for almost two years since 
this time, with no significant exacerbation of 
symptoms. 


Case 12 

This 44-year-old woman noticed a foreign 
body sensation in both eyes one month before 
visiting our clinic. Chronic conjunctivitis had 
been diagnosed by her local physician, and she 
was unsuccessfully treated with topical appli- 
cations of ocular lubricant and antibiotics. She 
was referred to our clinic on Oct. 22, 1986. 
Biomicroscopy showed that the superior upper 
bulbar conjunctiva was hyperemic, with in- 
tense rose bengal staining. A superior limbal 
ridge had formed in the right eye (grade 3 
severity) (Fig. 2, left). There was a moderate 
papillary response in the tarsal conjunctiva and 
the tear meniscus was of normal height. She 
had been treated for hyperthyroidism for ten 
years. 

Based on the diagnosis of superior limbic 
keratoconjunctivitis, topical VA-15 four times a 
day was initiated. Within one month the supe- 
rior limbal ridge had diminished, and the supe- 
rior bulbar conjunctiva had become less in- 
flamed and stained minimally with rose bengal 
dye (grade 1 severity) (Fig. 2, right). Topical 


VA-15 therapy was continued without exacer- 
bation of symptoms over the next two months. 


Discussion 


Despite the relatively early recognition of 
superior limbic keratoconjunctivitis, its patho- 
genesis remains obscure. Several pathogenetic 
mechanisms, including autoimmune disorder,’ 
atypical trachoma, and the mechanical rubbing 
theory,” have been proposed to explain its 
origin. 

Conversely, histopathologic studies have in- 
variably provided evidence of keratinization of 
the bulbar conjunctival epithelium with some 
inflammatory reaction.*''” It is well known 
that vitamin A can reverse keratinization”"; 
therefore, irrespective of whether or not kerati- 
nization itself could be a primary abnormality 
in superior limbic keratoconjunctivitis, this led 
us to consider the use of topically applied 
vitamin A to resolve this condition. Recently, 
the use of topical vitamin A therapy against a 
variety of keratinizing ocular disorders has 
been reported with encouraging results. 1° 

In the present study, topical vitamin A thera- 
py, using retinol palmitate solution, was effec- 
tive in treating superior limbic keratoconjunc- 
tivitis. The overall efficacy of this therapy (83%) 
was not as good as that with pressure patching 
and a therapeutic soft contact lens (100%),‘ but 
was nearly comparable to that with thermo- 
cauterization (73%)* or conjunctival resection 
(80%).°° Although there have been no strictly 
established data concerning the efficacy of sil- 
ver nitrate treatment, topical vitamin A therapy 
seemed to give better results since, in our 
experience, the silver nitrate treatment has 
generally required repeated applications, with 
only transient relief of symptoms. Two patients 
in the present study whose symptoms resisted 
silver nitrate application responded well to top- 
ical vitamin A therapy. Once remission was 
achieved, the disease did not recur as long as 
the therapy was continued. 

The mechanisms by which vitamin A eye- 
drops resolved the superior limbic keratocon- 
junctivitis are unclear. One attractive hypothe- 
sis is that vitamin A is locally deficient in 
patients with superior limbic keratoconjunc- 
tivitis. Recently, Ubels and colleagues’ dem- 
onstrated that the tear film serves as an impor- 
tant delivery route for vitamin A to the ocular 
surface epithelium. If so, disturbance of vita- 
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Fig. 1 (Ohashi and associates). Case 1. Left, Before topical VA-15 therapy. Hyperemia and thickening of the 


superior bulbar conjunctiva are still prominent. Severa 
the cornea. Right, One month after topical VA-15 the 


appearance. 





| corneal filaments were seen at the superior portion of 
rapy. The superior limbic area is of nearly normal 





Fig. 2 (Ohashi and associates). Case 12. Left, Before topical VA-15 therapy. Note marked hyperemia of the 
superior bulbar conjunctiva along with formation of a superior limbal ridge. Right, Two months after topical 
VA-15 therapy. The lesion at the superior limbic area has cleared up, with minimal staining by rose bengal dye. 


min A supply to the tears could be a significant 
factor in initiating this disease. The high associ- 
ation of keratoconjunctivitis sicca with superior 
limbic keratoconjunctivitis patients in our 
study, as has also been emphasized in previous 
reports,"* might partly support this theory. 
Another possibility is that topically applied 
vitamin A may stimulate synthesis by the epi- 
thelium of glycoproteins, which modulate the 
keratinization process, as shown in previous 
studies.’ 

To our knowledge, this is the first topical 
mode of therapy against superior limbic kerato- 
conjunctivitis. We believe that this therapy 
should be considered before any surgical thera- 
py is undertaken. In view of the weaker 
antikeratinizing activity of retinol palmitate as 
compared with those of synthetic retinoids,” 
our preparation is of limited efficacy in treating 


superior limbic keratoconjunctivitis. The intro- 
duction of a synthetic retinoid for treating su- 
perior limbic keratoconjunctivitis, therefore, 
would certainly be beneficial. 


En 
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OPHTHALMIC MINIATURE 

The horny substance of the corneal tunic is lined by a serous membrane; 
and covered by a mucous, or some modification of a mucous, coat. And if 
the inflammation be, therefore, deep, it is to be attacked with systematic 
remedies; the local not neglected. Such a disorder should be treated with 
mercury or turpentine conveyed into the stomach; and antimonial eruption 
produced on the side of the head. This part must be shaved; and the 
smooth portion of the temples, unhairy by nature, should be religiously 
avoided, on account of the unseemly scars left by the antimonial pustules. I 
have seen the bosom of a handsome lady quite disfigured by these 
cicatrices; antimony having been rubbed upon that region for a pleurisy. I 
have seen the throat of a finely-formed, beautiful young woman equally 

damaged by this remedy, applied against bronchocele. 
Robert Hull, ‘“Cursory Notes” in The Morbid Eye 
London, Longman, Orme, Brown, Green, and Longman, 1840 
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An HLA-D Region Restriction Fragment Associated With 
Refractory Behcet’s Disease 
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Jiro Numaga, M.D., Kazumasa Matsuki, M.D., Manabu Mochizuki, M.D., 
Mutsuhiko Minami, M.D., and Takeo Juji, M.D. 


We examined the association between 
HLA-DQ and refractory Behcet's disease at the 
genomic DNA level. Using a restriction endo- 
nuclease Taq I and a DOB cDNA probe, we 
identified the 1.9 kb DQG restriction endonu- 
clease fragment tightly associated with refrac- 
tory Behcet's disease. This observation indi- 
cates that genomic HLA-DQ variations affect 
the development of refractory Behcet's 
disease. 


BEHCET’S DISEASE is a systemic disorder of 
recurrent inflammation.'? The symptoms in- 
clude oral and genital ulcerations, skin erup- 
tions resembling erythema nodosum, hyperir- 
ritability of the skin, hypopyon iritis, posterior 
uveitis, and arthritis. Uveitis is among the most 
deteriorating symptoms and, if untreated, 
leads to visual loss in most patients.” Although 
colchicine and immunosuppressants, like cy- 
clophosphamide, are usually effective in treat- 
ing the uveitis, there is a small subgroup of 
patients for whom the disease is refractory to 
such treatments.*! They have recurrent ocular 
attacks and tend to lose their eyesight rapidly 
even under optimal therapy. 

The strong association between Behcet's dis- 
ease and the human leukocyte antigen (HLA) 
B51 is well known.*® More than half of Japanese 
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patients with Behcet’s disease are HLA-B51 
positive.*’ This strong association has been 
documented in other countries as well.*” How- 
ever, its association with HLA-D region anti- 
gens has not been well established. 

The HLA-D region antigens are composed of 
at least three different groups of molecules: DP, 
DQ, and DR." These molecules are composed 
of a dimer of a heavy chain (33 to 35 kDa) anda 
light chain (27 to 29 kDa). Both heavy and light 
chains comprise two extracellular domains, a 
hydrophobic transmembrane portion and a hy- 
drophilic cytoplasmic portion. 

Within the HLA-DQ locus, three allelic varia- 
tions, DQw1, DQw2, and DQw3, are acknowl- 
edged officially by the HLA Nomenclature 
Committee. However, a number of studies 
indicate the existence of more than three allelic 
variations within the DQ locus.’ These varia- 
tions have been demonstrated by serologic 
studies using alloantisera and monoclonal anti- 
bodies and by molecular genetic studies. For 
example, a murine monoclonal antibody TA10 
can divide DQw3 into two subspecificities.” 
Because TA10-defined DQw3 subspecificities 
correspond completely to genomic and poly- 
peptide DQw3f chain polymorphisms, Kim 
and associates called TA10-positive cells 
DQ3.1 and TA10-negative cells DQ3.2. DQw1 
and DQw2 are also implicated to split further 
into fine subspecificities.'"'’ Additionally, an 
alloantiserum TK2 and a monoclonal antibody 
HU46 may define yet another DQ specificity; 
TK2 and HU46 react with the DQ blank cells 
that do not express any of the known three DQ 
antigens.'® Recent studies showed that many 
HLA-associated diseases may actually be more 
closely related to these fine DQ specificities 
rather than DR variations.” 

HLA-disease associations are currently being 
investigated at the DNA level. As compared to 
conventional serologic methods, DNA analysis 
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has several advantages. First, serologic HLA 
typing is not always possible when the patient 
is under therapy. Corticosteroid and cytotoxic 
drugs can reduce the number and viability of 
peripheral lymphocytes of the patients and 
may cause false or ambiguous typing results. 
DNA analysis is possible as long as a sufficient 
number of viable cells are obtained. Second, 
serologic HLA typing may not be possible at all 
laboratories. Preparation of the large battery of 
HLA-typing sera requires extensive screening 
of alloantisera, a panel of HLA-typed subjects 
ready to donate their blood, and international 
standardization of the typing sera. DNA analy- 
sis can be performed without these difficulties. 
Finally, while serologic studies generally detect 
antigenic polymorphisms located at the extra- 
cellular portion of the HLA proteins, the DNA 
analysis detects both antigenic and nonanti- 
genic polymorphisms at other parts of the HLA 
genes as well. 

In previous studies, we demonstrated that 
the refractory form of Behcet's disease is tightly 
associated with HLA-DQw3, while other forms 
are not.” In this study, we examined the 
restriction fragment length polymorphism in 
refractory Behcet’s disease using a restriction 
endonuclease Taq land a DOB cDNA probe. We 
now identify a strong association between the 
disease and HLA at the genomic level. 


Material and Methods 


We included in this study 23 unrelated Japa- 
nese patients with refractory Behcet's disease.” 
All of the patients met the diagnostic criteria 
for Behcet’s disease proposed by the Behcet's 
Disease Research Committee of Japan.’ All pa- 
tients with refractory Behcet's disease also had 
frequent (more than four times per year) at- 
tacks of chorioretinitis involving the posterior 
poles of the eyes and were unresponsive to the 
conventional treatments, that is, the frequency 
and severity of the ocular attacks did not re- 
spond to colchicine or cyclophosphamide. 
These patients have all been described previ- 
ously.“ Twenty-eight randomly selected, un- 
related healthy Japanese subjects served as 
controls. 

Serologic HLA typing—A modified two-stage 
complement-dependent microcytotoxicity me- 
thod was used for HLA typing.” For typing 
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fine DQ specificities, murine monoclonal anti- 
bodies TA10, HU46, and a human alloanti- 
serum TK2 were used in addition to standard 
anti-DQ antisera. TA10 defines a variant of the 
DQw3 antigen.” Herein we refer to DQw3- and 
TA10-positive cells as DQ3.1, and DQw3- 
positive and TA10-negative cells as DQ3.2, ac- 
cording to Kim and associates. TK2 and HU46 
define a new DQ specificity corresponding to 
the DQ blank phenotype that is unreactive to 
other known anti-DQ antisera.'* Herein we 
refer to TK2- and HU46-positive cells as 
DQWa."* 

Restriction fragment length polymorphism 
analysis—Peripheral blood was drawn after in- 
formed consent was obtained. Genomic DNA 
was isolated by the methods described by 
Maniatis, Fritsch, and Sambrook.” The DNA 
samples were digested with Taq I (Takara Shuzo 
Co., Osaka) according to the manufacturer’s 
specifications. Digested DNA (8 to 12 pg) was 
electrophoresed on a 0.7% agarose gel and 
transferred to nylon membranes, by the meth- 
od of Southern.” The filters were prehybri- 
dized overnight at 42 C in bags containing 50% 
deionized formamide, 5x Denhardt's solution 
(0.1% bovine serum albumin, 0.1% Ficoll type 
400, 0.1% polyvinylpyrrolidone 40), 5x SSPE 
(0.9 M NaCl, 5 mM edetic acid, 50 mM sodium 
phosphate buffer, pH 7.4), 1% sodium dodecyl 
sulfate, 5% dextran sulfate, and 200 pg/ml 
sheared, denatured salmon sperm DNA. They 
were then hybridized with the “P-labeled 
cDNA DQB probe” (labeled by the random 
hexamer priming method” to 2 to 4 x 10° 
cpm/m/g specific activity) for 40 hours at 42 Cin 
the same buffer as that used for prehybridiza- 
tion. Filters were washed twice at room temp- 
erature for five minutes in 2x SSC (1 SSC: 150 
mM NaCl, 15 mM sodium citrate); twice at 65 C 
for 30 minutes in 2x SSC, 0.5% sodium dodecyl 
sulfate; and once at 65 C for 30 minutes in 0.1 
SSC. Filters were dried and exposed to Kodak 
X-Omat AR films for two to five days at —70 C 
using Dupont Lighting Plus intensifying 
screens. 


Results 


In the restriction fragment length polymor- 
phism pattern of the patient DNA hybridized 
to the DOB cDNA probe, all except two patients 
(lanes 8 and 23) generated the 1.9 kb fragment 
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Figure (Numaga and associates). Taq I-digested genomic DNA from patients with refractory Behcet’s disease 
hybridized to a DQB cDNA probe. Hind III-digested fragments of bacteriophage lambda DNA was used for a 
molecular weight marker. The number above each lane corresponds to the patient number in the Table. Only 


Patients 8 and 23 lacked the 1.9 kb fragment. 


(Figure). All 16 DQ3.2-positive patients gener- 
ated the 1.9 kb fragment (Table). Additionally, 
five DQ3.2-negative, DQWa-positive patients 
generated the 1.9 kb fragment. The two pa- 
tients who did not generate the 1.9 kb fragment 
were both DQ3.2 and DQWa negative. In the 
control subjects, 13 DQ3.2-positive and four 
DQWa-positive subjects generated the 1.9 kb 
fragment. The remaining 11 DQ3.2-negative, 
DQWa-negative subjects did not generate the 
1.9 kb fragment. The frequency of the 1.9 kb Taq 
I fragments in the patients was 91%, while in 
the controls it was 61% (P = .001 by Fisher’s 
exact test). Consequently, the relative risk” of 
developing refractory Behcet’s disease is 13 
times greater in the presence of this fragment 
than in its absence. 


Discussion 


This study demonstrates that the 1.9 kb Taq I 
DQB fragment is strongly associated with re- 
fractory Behcet’s disease. To our knowledge, 
this is the first study to demonstrate a strong 
association between Behcet’s disease and 
HLA-D region specificity at the genomic level. 

Recent studies demonstrated that the 1.9 kb 
Taq I DOB fragment is associated with specific 
DQw3 haplotypes. Using a number of restric- 


tion enzymes and homozygous cell lines, Hol- 
beck and coworkers” demonstrated the pres- 
ence of at least two allelic DQB variants on 
DQw3-positive, DR4-positive haplotypes. Lat- 
er, Kim and associates demonstrated the 
same allelism in DQw3-positive, DR4-negative 
haplotypes. They designated these variants 
DQ3.1 and DQ3.2.'° Cells with DQ3.2 variation 
generate the 1.9 kb Taq I fragment, while cells 
with DQ3.1 do not. These genomic variations 
can also be detected as antigenic and electro- 
phoretic differences in the protein products of 
the genes. Cells with the DQ3.1 variation 
react to a murine monoclonal antibody TA10, 
while cells with DQ3.2 do not." They also 
demonstrated that the specific DQ3.2 restric- 
tion endonuclease sites (including the Taq I 
sites) are conserved among many different 
DQ3.2 cells.” Gregersen and colleagues” dem- 
onstrated that the sequences of the DOB genes 
derived from four different DQw3.2-positive 
cell lines are identical. These observations indi- 
cate that the 1.9 kb Taq I fragment can be used 
as one of the genomic markers for the DQ3.2 
haplotype. If this is the case, the haplotype 
highly associated with refractory Behcet's dis- 
ease is most likely the DQ3.2 haplotype. 
However, it should be noted that in this 
study this 1.9 kb fragment was also observed in 
five DQw3.2-negative, DQWa-positive pa- 
tients. The 1.9 kb fragment was also observed 


Vol. 105, No. 5 


TABLE 
HLA-DR AND DQ SPECIFICITIES AND THE 1.9 kb TAQ | 
FRAGMENT IN THE STUDY PATIENTS 





PATIENT 1.9 kb TAQ | 
NO. HLA-DR HLA-DQ* FRAGMENT 
1 w8, w13 3.2, 1 + 
2 w9, w14 3.2, 1 = 
3 4, — Wa, — + 
4 w8, w9 3.2, — + 
5 4, w9 3.2, Wa = 
6 w9, w13 3.2, 1 + 
7 w8, w14 Wa, 1 + 
8 w11, w14 < P - 
9 4, — 3.2, Wa + 
10 w9, w8 3.2, — + 
11 4, w9 3.2, Wa + 
12 w8, w13 1, Wa + 
13 4, w9 3.2, Wa 
14 4, — 3.2, Wa + 
15 w9, w12 3:1;.3:2 
16 4, w9 3.2, Wa + 
17 2, w8 1, Wa + 
18 w9, — 3.2, — + 
19 w9, w13 3.2, 1 + 
20 4, w9 3.2, — + 
21 4, w8 3.2, Wa = 
22 4, w12 3.1, Wa Ka 
23 2, w8 1, — — 





*DQ3.1, DQw3 positive and TA10 positive; DQ3.2, DQw3 
positive and TA10 negative; DQWa, TK2 and HU46 positive, 
corresponding to the DQ blank specificity. 


t+, positive; —, negative. 


in four normal DQWa-positive subjects. These 
findings indicate that the DQWa haplotype also 
generates the 1.9 kb Taq I fragment. The 1.9 kb 
Taq I fragment from the DQ3.2 haplotype in- 
cludes exons that encode the second extracellu- 
lar domain and the transmembrane portion of 
the DQ proteins.” Since the sequences encod- 
ing these portions are generally better con- 
served among different haplotypes than those 
encoding the first extracellular domain,” the 
sequences encoding these and adjacent por- 
tions may be similar between the DQ3.2 and 
the DQWa haplotypes. One possibility is that 
these portions may actually participate in regu- 
lating the disease susceptibility. 

Another possibility is that the DQ3.2 and 
DQWa genes share a common ancestral origin. 
Recent studies indicate that restriction maps of 
HLA genes reflect the evolutionary lineages of 
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the genes rather than randomly accumulated 
mutations.” Different HLA genes of close evo- 
lutionary origins often generate the same re- 
striction fragment length polymorphism pat- 
terns.'**! We may postulate a common ancestor 
to the DQ3.2 and DQWa genes that was in 
strong linkage disequilibrium with the suscep- 
tibility gene to refractory Behcet’s disease. The 
linkage would have remained after the ances- 
tral DQ gene diverted to the DQ3.2 and DQWa 
genes. In either case, the DNA analysis would 
help to dissect the disease susceptibility haplo- 
type, and finally to locate the DNA sequences 
that are responsible for the development of 
refractory Behcet's disease. 

The present study confirmed that active and 
refractory Behcet's disease is firmly associated 
with polymorphic DQB gene variations. A 
number of data suggest that the HLA-DQ mole- 
cules are the products of the immune response 
or immune suppression genes.” These genes 
determine the ability of an individual to gener- 
ate T cell-dependent immune responses against 
specific antigens.’ Polymorphisms in these 
genes result in genetically controlled differ- 
ences in T cell-dependent immune response.’ 
The present study suggests that the disease 
activity and response to immunosuppressive 
therapy of an individual with a certain disease 
may also be genetically determined, at least in 
part, by their immune response gene varia- 
tions. 
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OPHTHALMIC MINIATURE 
I know an albino gentleman who is now well stricken in years, in whom 
the photophobic distress remains as great, as when he was an infant. Yet 
his vision, under the adapted degree of light, is as perfect as usual at his 
advanced years. Two sons of this gentleman display the same total absence 
of black pigment as does their sire. The father has laboured hard in a 
vocation which requires an unremitting use of the eyesight; through which 
he has acquired a lordly fortune. And who would have imagined, a priori, 
that all this could have been effected, with a daily intolerance of light, by 
eyes not a whit the worse for sixty years of wear? 
Robert Hull, ‘““Cursory Notes” in The Morbid Eye 
London, Longman, Orme, Brown, Green, and Longman, 1840 
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Bilateral Anterior Uveitis and Interstitial Nephritis 





James T. Rosenbaum, M.D. 


Five patients had bilateral anterior uveitis 
associated with renal disease. Interstitial neph- 
ritis was histologically confirmed in three 
cases. Fatigue, anorexia, abdominal pain, 
weight loss, and anemia were common system- 
ic complaints or findings. In each case, the 
uveitis was anterior, eventually bilateral, and 
associated with minimal visual impairment. 
Complications of the uveitis included in- 
creased intraocular pressure, synechiae, ker- 
atic precipitates, macular edema, and intrareti- 
nal hemorrhage as well as cells in the anterior 
vitreous humor and an exudate over the pars 
plana. Sjégren’s syndrome, systemic lupus 
erythematosus, sarcoid, and syphilis were ex- 
cluded as diagnoses that could explain the 
association of renal and uveal disease. 


INTERSTITIAL NEPHRITIS iS an uncommon 
renal disease that may occur as a reaction to 
medications such as antibiotics! or noncorti- 
costeroidal anti-inflammatory drugs.” An asso- 
ciation between anterior uveitis and interstitial 
nephritis has been previously reported.*" The 
patients are usually female,’ and the disease is 
more common in children than adults.* The 
uveitis may follow, precede, or occur concomi- 
tantly with the renal disease.* The largest re- 
ported series of adult patients with this associa- 
tion included only two patients.” To my 
knowledge, this disease has yet to be described 
in the ophthalmic literature. 

At my institution, patients referred to the 
uveitis clinic are routinely examined by an 
internist. From September 1985 (when the clin- 
ic opened) through December 1987, five pa- 
tients had bilateral anterior uveitis in associa- 
tion with interstitial nephritis. The nephritis 
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was proven by biopsy in three patients and 
clinically suspected in two others. 


Patients and Methods 


The patient population at the uveitis clinic is 
described elsewhere. In brief, the clinic is 
under the direction of a rheumatologist. Pa- 
tients are referred for differential diagnosis, 
treatment recommendations, or patient desire 
for a second opinion. Many patients are re- 
ferred with diseases apparently confined to the 
eye, such as herpes simplex keratouveitis, 
Fuchs’ heterochromic cyclitis, pars planitis, 
and toxoplasmosis. At this writing, 244 pa- 
tients have been examined. Virtually all pa- 
tients were referred by ophthalmologists. Most 
patients are from the Pacific Northwest region 
of the United States. 


Case Reports 


Case 1 

Two years before examination, this 43-year- 
old woman developed a febrile illness associat- 
ed with flank pain, nausea, and weight loss. 
She was treated with a cephalosporin for a 
presumed diagnosis of pyelonephritis. Sterile 
pyuria, however, was documented after com- 
pletion of the antibiotic therapy and results of a 
renal biopsy showed interstitial nephritis. She 
was treated with a course of oral prednisone at 
an initial dose of 60 mg/day. Her serum creati- 
nine level rose to slightly over 3 mg/dl, but 
stabilized at 1.3 mg/dl after corticosteroid ther- 
apy. Seven months after onset of the renal 
disease, she began to experience flashes of 
green light. An ophthalmologist made a diag- 
nosis of a bilateral iritis. Cystoid macular 
edema was documented by fluorescein angiog- 
raphy. The patient did well on topical cortico- 
steroid therapy. Two months before examina- 
tion in the uveitis clinic, however, she began to 
experience momentary losses of vision affect- 
ing only the nasal portion of the visual field of 
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the left eye. Ten such episodes, each lasting 
approximately 30 seconds, occurred over a two- 
month period. During this period she devel- 
oped left facial numbness, which lasted one 
week, and an associated loss of taste over the 
left half of her tongue as well as left hand and 
foot numbness. Results of a computed tomo- 
graphic head scan with contrast performed at 
this time were normal. 

The ocular examination at the uveitis clinic 
was performed while the patient was receiving 
15 mg/day of prednisone orally along with a 
topical corticosteroid eyedrop. Visual acuity 
was 20/20 bilaterally, with pinhole improve- 
ment to 20/15. Intraocular pressure by applana- 
tion was R.E.: 16 mm Hg and L.E.: 27 mm Hg. 
A rare cell was present in the right anterior 
chamber. Scattered peripheral intraretinal 
hemorrhages were present in the temporal por- 
tion of the left fundus. Schirmer’s testing after 
instillation of a topical anesthetic showed 2 mm 
of wetting on the right after one minute and no 
wetting on the left. The remainder of the exam- 
ination was unremarkable. 

Results of laboratory studies obtained before 
referral showed mild anemia, a negative fluo- 
rescent treponemal antibody test, a negative 
antinuclear antibody and rheumatoid factor 
test, a normal angiotensin converting enzyme 
level and gallium scan, a negative purified 
protein derivative skin test and a positive reac- 
tion to a control antigen, and negative tests for 
hepatitis B surface antigen and anticardiolipin 
antibodies. The sedimentation rate was slightly 
increased. No immunoglobulin deposition was 
seen in the renal biopsy specimen by immuno- 
fluorescence. Carotid ultrasound and echocar- 
diogram did not show a potential source for 
emboli. A minor salivary gland biopsy showed 
no focal areas of mononuclear cell infiltration. 
The momentary visual losses were attributed to 
a presumed retinal vasculitis. 


Case 2 

A 13-year-old boy had several months of 
fatigue and malaise before developing nausea, 
anorexia, and abdominal pain. On initial exam- 
ination by a physician, his creatinine level was 
slightly increased; over the next several days it 
rose to approximately 5 mg/dl. A percutaneous 
renal biopsy specimen showed interstitial neph- 
ritis with negative immunofluorescence stud- 
ies. He was treated with prednisone at an 
initial dose of 60 mg/day. His renal function 
improved immediately. However, he continued 
to experience some fatigue, his hematocrit level 
remained at approximately 30%, and he com- 


plained of arthralgias. About three months 
after the renal disease was diagnosed, the right 
eye became red; one week later the left eye was 
similarly affected. A modest amount of pain 
was initially associated with the ocular disease. 
The patient responded well to topical cortico- 
steroid eyedrops. He had no complaints sug- 
gestive of xerostomia or xerophthalmia. 

On examination in the uveitis clinic, visual 
acuity was R.E.: 20/30, with pinhole improve- 
ment to 20/15, and L.E.: 20/20. Nongranuloma- 
tous keratic precipitates were present inferiorly 
over the corneal endothelium bilaterally. Trace 
to 1+ cells were present in each anterior cham- 
ber. A posterior synechia was noted on the 
right. A Schirmer’s test after instillation of a 
topical anesthetic showed no wetting bilaterally 
after one minute. Results of the remainder of 
the examination, including the intraocular 
pressure, lenses, and fundi, were normal. Re- 
sults of laboratory studies included a negative 
antinuclear antibody test and transient eosino- 
philia. The patient refused a minor salivary 
gland biopsy. 


Case 3 

A 42-year-old woman with the recent onset of 
headaches treated by aspirin or ibuprofen 
began to experience fatigue approximately 10 
months before examination in the uveitis clinic. 
At that time her creatinine level was 2.6 mg/dl. 
Over the next several weeks it rose to 9.1 
mg/dl. A percutaneous renal biopsy specimen 
was obtained, which demonstrated interstitial 
nephritis. The patient was given oral predni- 
sone; her renal function improved and the 
creatinine level stabilized at 1.3 mg/dl. 

The patient’s ocular disease began three 
months after the renal disease was diagnosed, 
while she was still taking oral corticosteroids. 
She experienced photophobia in the left eye. A 
diagnosis of iritis was made and the disease 
responded to topical corticosteroids. Several 
weeks later an episode of redness in the left eye 
was diagnosed as conjunctivitis. Three months 
before examination in the uveitis clinic, she 
developed bilateral iritis. On examination in 
the uveitis clinic, visual acuity was 20/20 bilat- 
erally. Posterior synechiae were present in the 
left eye and 1+ to 2+ cells were present in both 
anterior chambers. Cells were also present bi- 
laterally in the anterior vitreous and a white 
exudate, similar to that seen with typical pars 
planitis (intermediate uveitis), was present bi- 
laterally over the inferior pars plana. Results of 
the remainder of the examination, including 
intraocular pressure, tear formation as judged 


536 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1988 





by Schirmer’s test, optic disks, vessels, and 
maculae, were normal. 

Results of laboratory studies included a he- 
matocrit ranging from 24% to 29%, a negative 
antinuclear antibody test and serologic study 
for syphilis, and an increased erythrocyte sedi- 
mentation rate. Results of the chest x-ray were 
normal. 


Case 4 

A 54-year-old woman developed a presumed 
ear and throat infection one year before exami- 
nation in the uveitis clinic. She was treated 
with a variety of antibiotics, but a low-grade 
fever persisted. She then developed pyuria, 
which was attributed to a urinary tract infec- 
tion, and abdominal pains, which were attrib- 
uted to gallbladder disease. Recurrent sterile 
pyuria was documented. Results of an intrave- 
nous pyelogram were normal. Five months 
after onset of the upper respiratory symptoms, 
the patient noted bilateral ocular redness, dis- 
comfort, and photophobia. A diagnosis of iritis 
was made and the patient was treated with 
topical corticosteroid eyedrops. The disease 
improved on therapy but recurred when the 
medications were tapered. Systemically she felt 
fatigued, but otherwise was well. 

On examination in the uveitis clinic, visual 
acuity was 20/20 bilaterally. Up to 1+ cells and 
flare were present bilaterally in the anterior 
chambers and a few cells were present in the 
anterior vitreous. Results of the remainder of 
the examination, including Schirmer’s testing, 
intraocular pressure, and ophthalmoscopy 
with dilated pupils, were unremarkable. 

Results of laboratory studies included a 
hemoglobin level as low as 9.8 g/dl, an eosino- 
phil count as high as 10% with a white blood 
count of 6,500/mm’, a creatinine level of 
1.4 mg/dl, a normal chest x-ray, and negative 
tests for antinuclear antibodies and rheumatoid 
factor. The erythrocyte sedimentation rate was 
normal, but the immunoglobulin level was 
slightly increased on electrophoresis. The pa- 
tient was HLA-B27 negative. 

Comment—Although only a borderline in- 
crease in her serum creatinine level was docu- 
mented, this patient’s sterile pyuria, anemia, 
fatigue, and abdominal pain are otherwise typ- 
ical of the syndrome of uveitis associated with 
interstitial nephritis. 


Case 5 

A 52-year-old man was seen four weeks after 
the onset of a systemic illness characterized by 
headache, arthralgias, fatigue, night sweats, 
fever to 102 F, transient right hand numbness 


and weakness, anorexia, weight loss, nausea, 
and inguinal and axillary adenopathy. Shortly 
after the onset of the illness, his eyes became 
red and he complained of photophobia and 
foggy vision. Ocular symptoms were dimin- 
ished by topical corticosteroid eyedrops. 

On examination in the uveitis clinic, visual 
acuity was R.E.: 20/60, with pinhole improve- 
ment to 20/25, and L.E.: 20/70, with pinhole 
improvement to 20/25. Fine keratic precipitates 
with a somewhat central distribution were 
present bilaterally. Flare and 1+ to 2+ cells 
were present in the anterior chambers bilateral- 
ly; cells were also present in the anterior vitre- 
ous. A pigmented chorioretinal scar did not 
appear active in the right peripheral fundus. 
Some of the peripheral retinal vessels appeared 
to be sheathed, particularly in the left eye. An 
inactive yellow scar or exudate was also present 
over the pars plana area inferiorly. 

Results of laboratory studies showed a creati- 
nine level of 2.4 mg/dl; urinalysis showed one 
to three leukocytes and zero to two erythro- 
cytes per high-power microscopic field. Ten 
hyaline casts were seen on one occasion. The 
creatinine level subsequently decreased to 
1.7 mg/dl without specific therapy. The hema- 
tocrit level was normal and the erythrocyte 
sedimentation rate was markedly increased. 
Results of a chest x-ray were normal. Serologic 
studies for rheumatoid factor and treponemal 
antibodies were negative. The immunoglobulin 
levels were normal. The patient was HLA-B27 
negative. 

Nine months after the initial examination the 
patient felt well except for some fatigue. He 
was not treated with systemic corticosteroids. 


Discussion 


In the five patients described herein with 
interstitial nephritis and uveitis, the renal dis- 
ease was proven by biopsy in the three patients 
who received oral corticosteroid therapy and 
was suspected in the other two. The systemic 
illness always included fatigue and was fre- 
quently marked by anorexia, abdominal pain, 
fever, and anemia. In all patients the uveitis 
was anterior and eventually bilateral. In some 
patients increased intraocular pressure, 
synechiae, keratic precipitates, cells in the 
anterior vitreous, pars plana exudate, or intra- 
retinal hemorrhages were also noted. In four of 
the five patients, the ocular disease became 
symptomatic months after the onset of the 
systemic illness. The ocular disease generally 
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responded well to topical corticosteroid thera- 
py and visual acuity was maintained. Alter- 
native diagnoses, such as systemic lupus ery- 
thematosus, syphilis, sarcoid, or Sjégren’s 
syndrome, could not be supported by results of 
the laboratory studies. 

Since the largest previous description of this 
syndrome in adults included only two pa- 
tients,’ this series represents a significant ex- 
tension of previous reports. This study also 
includes detailed descriptions of the ocular 
disease in this syndrome. The patients de- 
scribed herein resemble those described previ- 
ously in terms of the response of the renal 
disease to therapy; the bilateral, anterior na- 
ture of the ocular disease; the nature of the 
systemic complaints; and the female predomi- 
nance. In many patients the disease has been 
thought to be triggered by an infection or in- 
gestion of a medication such as an antibiotic. 
Many of the patients described herein had a 
history of antecedent use of a medication, but it 
was not possible to establish any causal rela- 
tionship. In a previous case report, toxoplas- 
mosis was thought to be causally related to the 
coexistence of bilateral iritis and interstitial 
nephritis.” However, this case report did not 
mention a chorioretinal lesion suggestive of 
toxoplasmosis, and the antibodies to toxoplas- 
mosis may represent a coincidental finding. In 
some previous reports, granulomas have been 
found in bone marrow or lymph nodes.** In the 
five patients described here as well as those in 
previous studies,*"' a granulomatous uveitis 
was not noted. However, the absence of 
granulomatous-appearing keratic precipitates 
does not exclude a granulomatous disease 
process.” 

Although the syndrome of uveitis and inter- 
stitial nephritis is rarely recognized, I suspect 
that it occurs more commonly than it is diag- 
nosed. At the Oregon Health Sciences Univer- 
sity uveitis clinic, it represents 2% of all pa- 
tients seen to date. This is comparable to the 
prevalence of such diseases as iritis associated 
with juvenile rheumatoid arthritis, Vogt- 
Koyanagi-Harada syndrome, and Fuchs’ het- 
erochromic cyclitis in this referral population.” 
In Patients 4 and 5, the diagnosis was consid- 
ered only retrospectively after three patients 
were referred with biopsy-proven interstitial 
nephritis. In these two patients, the systemic 
illness was apparent but the nature of the 
systemic disease was undiagnosed and the sig- 
nificance of the urine and renal function abnor- 
malities was not clear. Undoubtedly this refer- 
ral clinic serves a selected population, but 


diagnoses made in this clinic generally resem- 
ble those made in uveitis clinics under the 
guidance of ophthalmologists.” Accordingly, I 
recommend that all patients with a bilateral 
iritis in association with systemic complaints 
such as fatigue or fever should undergo careful 
evaluation of renal function. 
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Quantitation of Tumor Seeding From Fine Needle 


Aspiration of Ocular Melanomas 





Ben J. Glasgow, M.D., Harry H. Brown, M.D., Ana Maria Zargoza, M.D., 
and Robert Y. Foos, M.D. 


Twenty-two fine needle (30 gauge) aspira- 
tions were performed in eyes enucleated for 
the clinical diagnosis of melanoma. Cytologic 
preparations were evaluated for adequacy of 
material, and needle tracts were evaluated for 
tumor implantation. A scleral marking method 
was used to identify all needle tracts. The 
number of tumor cells in tracts of direct trans- 
scleral aspirates was compared to those in 
tracts of indirect aspirates that traversed the 
anterior chamber or vitreous. Cellular material 
obtained with 30-gauge needles was sufficient 
for the diagnosis of malignant melanoma in all 
but one case. While 14 of 21 (67%) of all fine 
needle aspiration tracts and eight of 15 (53%) 
of indirect tracts contained tumor cells, the 
number of tumor cells was less than that asso- 
ciated with tumor growth in experimental 
models. Indirect aspirate tracts contained sig- 
nificantly fewer cells than tracts of direct aspi- 
rates (P < .001). 


INTRAOCULAR FINE NEEDLE ASPIRATION is per- 
formed in a few institutions for limited indica- 
tions.'* There is hesitation to perform intraocu- 
lar aspiration biopsy in some institutions 
because of potential complications such as 
tumor seeding in the needle path, with resul- 
tant local or systemic implantation of malig- 
nant cells. Recent clinical studies have not 
demonstrated tumor recurrence or metastases 
resulting from intraocular fine needle aspira- 
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tion,'* even though rare tumor cells have been 
identified in intraocular fine needle tracts.*" 
However, these studies were not successful in 
identifying all of the tracts and the number of 
seeded cells was not quantified. 

To lessen the risk of extraocular seeding, a 
transocular (indirect) route has been recom- 
mended so that the tumor-free tissue and fluids 
(sclera, conjunctiva, choroid, vitreous, and 
aqueous humor) cleanse the needle of adherent 
tumor cells.! We are not aware of any published 
experimental data to support this recommenda- 
tion, and intraocular aspiration biopsies have 
been performed by direct scleral** and trans- 
ocular approaches.'*?* 

Complications, such as intraocular hemor- 
rhage, are stated to be reduced with 24- to 
26-gauge needles compared with 22-gauge nee- 
dles.! Thirty-gauge needles have been used 
only rarely,” and the effectiveness of obtaining 
diagnostic cellular material with 30-gauge nee- 
dles has not been thoroughly examined. 

We undertook this study to devise a reliable 
method for identification of fine needle tracts in 
enucleated eyes; to determine if diagnostic 
samples could be obtained with 30-gauge nee- 
dles; to examine histologically 30-gauge needle 
tracts for melanoma cells and to quantitate 
seeding; and to compare direct transscleral 
with transocular aspiration for the number of 
melanoma cells seeded. 





Material and Methods 





Between August 1986 and October 1987, we 
performed 22 fine needle (30 gauge) aspirations 
on 11 eyes immediately after surgical enuclea- 
tion for malignant melanoma. Six of these 22 
aspirates, two punctures in each of three eyes, 
were performed by a direct transscleral route 
using transillumination for accurate localiza- 
tion of the tumor (Fig. 1). Ten aspirates were 
performed by a previously described indirect 
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Fig. 1 (Glasgow and associates). Routes of direct 
(arrow) and indirect aspiration to a choroidal mela- 
noma in a sectioned eye (X8). 


transocular method using a disposable plastic 
syringe held in place by a metal holder and 
attached directly to the needle (Fig. 1).*8 Three 
of these ten aspirates were single punctures 
(one in each of three eyes) and seven were 
multiple punctures (two eyes). Six other trans- 
ocular aspirates were performed by another 
indirect method using a needle attached to 
plastic tubing connected to a syringe.’ During 
transocular aspirations, tumors were visual- 
ized with the aid of an operating microscope 
and a contact lens. The needle was inserted 
through the pars plana or corneoscleral limbus, 
visualized, and slowly advanced through the 
vitreous or aqueous humor into the tumor. The 
plunger was then retracted to apply suction, 
and the needle advanced slightly. Back and 
forth oscillatory movements of the needle were 
not used in indirect aspirates using plastic 
tubing between the needle and syringe. Suc- 
tion was released before the needle was with- 








drawn from the tumor. The needle was then 
slowly removed from the eye. 

In each case, aspirated material was smeared 
on glass slides and either rapidly air dried or 
fixed in 95% ethanol. Air-dried smears were 
fixed in methanol and prepared with the May- 
Grünwald-Giemsa stain. Ethanol-fixed smears 
were prepared with hematoxylin and eosin or 
Papanicolaou stains. Every smear was carefully 
labeled and every needle tract diagrammed so 
that smears could be correlated with punc- 
tures. Smears were examined immediately and 
the cytologic diagnoses were recorded before 
histologic examination. 

To localize needle paths, colored ink was 
applied to the needle shaft before aspiration. 
The ink left a mark in and on the sclera during 
aspiration (Fig. 2). Eyes were processed using 
previously described methods.” Serial sec- 
tions, 6 um thick, were cut through each needle 
tract. Tracts were identified in unstained sec- 
tions by finding the ink (Fig. 2, inset). All 
sections were stained with hematoxylin and 
eosin. 

Nuclei of malignant cells within tracts were 
manually counted using an ocular grid ina x10 
eyepiece in combination with a x40 objective 
lens mounted on a microscope. Criteria for 
identification of tumor cells included nuclear 
enlargement, irregular chromatin distribution, 
prominent nucleoli, increased nuclear to cyto- 
plasmic ratio, and, most importantly, an ap- 
pearance similar to that of the cells of the main 
tumor. 

Statistical comparison of the number of cells 


Oas 


Fig. 2 (Glasgow and associates). Gross photograph 
shows a 30-gauge needle aspiration site that is 
marked by ink (arrow) (x 12). Inset, Unstained histo- 
logic section demonstrates ink within the needle 
tract (x 50). 
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in direct scleral and indirect needle tracts was 
performed using hypothesis testing to deter- 
mine if the mean number of cells in the trans- 
scleral aspirates (Mx) was greater than the 
mean number in transocular tracts (My)”* (Ho: 
Mx < My and the alternate hypothesis Ha: Mx > 
My). Assumptions included that the samples 
were independently and randomly drawn from 
their respective populations. The nonpara- 
metric Mann-Whitney test was used to obtain a 
test statistic.” 





Results 





We performed 22 needle aspirations in 11 
eyes enucleated for the clinical diagnosis of 
malignant melanoma. Nine eyes contained cho- 
roidal melanomas; two contained ciliary body 
melanomas. In all but one case, 30-gauge aspi- 
rates yielded diagnostic malignant cells. In this 
case the tumor was a small and slightly elevat- 
ed choroidal melanoma, and the aspirate 
showed abundant normal retinal tissue but no 
malignant cells. Gross examination showed 
that the puncture mark was about 1 mm away 
from the tumor. This was considered a techni- 
cal error and the needle tract was not serially 
sectioned. 

Aspirates from spindle cell melanomas 
showed tight clusters and single spindle cells 
with nuclear indentations and fine granular 
cytoplasmic brown pigment (Fig. 3). Epitheli- 
oid melanomas demonstrated less cohesive cell 
clusters; larger cells with more abundant cyto- 
plasm; and larger, round to oval nuclei with 
more conspicuous nucleoli (Fig. 4). Intracellu- 
lar pigment was present in every aspirate and 
appeared green on May-Grtinwald-Giemsa- 
stained smears and brown on Papanicolaou- 
and hematoxylin and eosin-stained prepara- 
tions. 

All examined needle tracts were successfully 
outlined with ink and were identified grossly 
and in unstained sections by the histo- 
technologist (Fig. 2). Serial sections of all six 
direct scleral needle tracts showed sheets and 
numerous single malignant cells (Fig. 5). Ma- 
lignant cells were found in serial sections of 
nine of 15 transocular (indirect) needle tracts 
(Fig. 6). In most indirect tracts only a few of the 
sections demonstrated malignant cells. Malig- 
nant cells were present in tracts of transocular 
aspirates done by both methods. Melanoma 
cells were observed in eyes punctured only 






Fig. 3 (Glasgow and associates). Needle aspiration 
smear of a spindle cell melanoma demonstrates elon- 
gated nuclei, small nucleoli, and nuclear indenta- 
tions (hematoxylin and eosin, X 788). 


me 


once, and in first and subsequent tracts of eyes 
punctured multiple times. The number of ma- 
lignant cells was significantly less (P < .001) in 
transocular aspirates than in transscleral aspi- 
rates (Table 1). 

In five cases tumor cells were found in the 





Fig. 4 (Glasgow and associates). Aspiration smear 
of an epithelioid melanoma shows large, round nu- 
clei; prominent nucleoli; and abundant cytoplasm 
containing pigment (arrow) (hematoxylin and eosin, 
x 788). 
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TABLE 1 
NUMBER OF MELANOMA CELLS SEEDED BY 
VARIOUS METHODS OF FINE 
NEEDLE ASPIRATION 





CASE NO. NO. OF CELLS 


Direct method 


1 1,961 
3,162 
2 2,077 
2,050 
3 926 
306 
Mean + S.D. 1,747 + 1,000 
Indirect method 1* 
4 0 
0 
0 
S 10 
6 Missed’ 
7 0 
17 
28 
83 
8 10 
Mean + S.D. 16 + 18 
Indirect method 2° 
9 10 
0 
10 2 
0 
11 2 
0 
Mean + S.D. 2.3 + 3.9 





*Method using syringe holder attached to syringe 
and needle. 

‘Excluded from calculations because malignant cells 
were not obtained by aspiration. Fine needle aspiration 
missed tumor. 

‘Method using syringe with plastic tubing intervening 
between syringe and needle. 


episclera (Fig. 7). In two cases malignant cells 
were present in the vitreous or aqueous humor 
away from the tumor. In one case a direct 
needle tract transected a blood vessel in the 
sclera and malignant cells were present within 
this tract and blood vessel (Fig. 8). 





Discussion 





Tumor seeding leading to metastasis has 
been reported in nonocular tissue biopsy speci- 
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Fig. 5 (Glasgow and associates). Histologic section 
shows a choroidal melanoma (left) and a direct fine 
needle aspiration tract containing melanoma cells. 
Ink outlines the tract (arrow) (hematoxylin and 
eosin, X 125). 


mens using percutaneous Trucut,* Vim- 
Silverman,” Moonen,! Turkel,” 14-gauge,” 
and unspecified types of needles.” However, 
these techniques are not comparable to fine 
needle aspiration because larger gauge needles 
are used or core biopsy specimens are taken, or 
both. 

Nineteen cases of metastases developing at 
fine needle (18 to 23 gauge) aspiration biopsy 
sites from the lungs, liver, prostate, kidneys, 
pancreas, mediastinum, and retroperitoneum 
have been reported (Table 2).**° Often, the 
techniques used were similar to those used in 


Fig. 6 (Glasgow and associates). Histologic section 
of the pars plana after indirect needle aspiration 
demonstrates ink lining the needle tract that con- 


tains melanoma cells (hematoxylin and eosin, X 788). 
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re d 

a ae A r te aT ONA eo ee Fig. 8 (Glasgow and associates). Light micrograph 
shows a direct fine needle tract that traverses a 
scleral vein (arrows) (X 125). Inset, Higher magnifica- 
tion demonstrates tumor cells and blood within the 
tract and vein (hematoxylin and eosin, x 323). 


+ 


Fig. 7 (Glasgow and associates). Photomicrograph 
demonstrates choroidal melanoma (bottom), tumor 
within the direct aspiration tract, and tumor cells in 
the episclera (arrow) (hematoxylin and eosin, x50). 


TABLE 2 
CASE REPORTS OF FINE NEEDLE ASPIRATION IMPLANTATION METASTASES* 





NEEDLE NO. MONTHS 
STUDY YEAR GAUGE OF PASSES SITE TO METASTASIS 

Sinner and Zajicek?? 1976 18-20 NS Lung 5 
Gibbons, Bush, and Burnett? 1977 18 NS Kidney 20 
Ferrucci and associates? 1979 22 10 Pancreas 3 
Smith and associates?’ 1980 NS' NS Pancreas 3 
Woyke, Mazurk, and Frycz”6 1982 20 1 Lung 2 
Hidai and associates?” 1983 23 NS Liposarcoma 60 
Oiwa and associates”® 1985 NS’ NS Mediastinum NS 
Persson*? 1985 20 NS Cecum 24 
Burlefinger, Voeth, and 1985 21 Several Pancreas 6 

Ottenjann*° 
Carabalona and associates?! 1985 21, 23 3 Duodenum 10 
Caturelli and associates?? 1985 22 2 Pancreas 2 
Moloo and associates?’ 1985 23 2 Lung 13 
Pongrac and associates** 1985 NS' 1 Lung 12 
Muller and associates?5 1986 22 1 Lung 0.5 
Frohlich, Fruhmorgen, 1986 20, 22 3 Pancreas 2 

and Seeliger®® : 
Wehle and Grabstald?7 1986 20 1 Kidney 48 
Rashleigh-Belcher, Russell, 1986 19, 22 10 Lung 6 

and Lees38 
Onodera and associates?’ 1987 22 1 Liver 3 
Habscheid and Kirchner“? 1987 NS' NS Pancreas 4 


et foe SE LE E E a ee ee 
“NS, not specified. 
‘Not specified, but all needles ranged from 18 to 23 gauge. 


~ = 
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TABLE 3 
CLINICAL STUDIES OF INTRAOCULAR FINE NEEDLE ASPIRATION* 
NO. LENGTH OF 
NO. OF NEEDLE DIAGNOSTIC’) FOLLOW-UP ASPIRATION 
STUDY CASES GAUGE TOTAL (Mos) METHOD 

Jakobiec and associates! 6 22-26 6/6 12-36 Indirect 
Augsburger and associates? 27 25 (22-30) 10/11 4.5-23 Indirect 
Czerniak and associates‘ 19 22 16/19 2-24 Direct 

Char and Miller’ 1 25 1/1 NS Indirect 

Char, Ljung, and Miller® 59 NS 54/59 NS Indirect 
Midena and associates’ 16 22-25 16/16 10-43 Indirect 
Davey and associates® 6 25 3/3 8-10 Direct/indirect 
Gonzales Vanrell, 2 23 2/2 NS Direct 


Pateryro, and Grosso*° 


*NS, not specified. 


"Includes only cases in which cytologic diagnosis was confirmed by histologic examination. 


*(), range of needle gauges used. 


transocular aspiration biopsies in that needles 
traversed cavities and tumor-free tissue (skin, 
muscle, peritoneum, and the like) to reach the 
neoplasms. In two cases, histologic sections 
showed tumor cells centered in the scar of the 
old needle tract.” In other cases, tumor cells 
were assumed to originate from the site of the 
aspirate, but skin metastases could not be ex- 
cluded. Even if these 19 cases are considered 
valid, the incidence of tumor implantation from 
fine needle aspiration is low. One survey esti- 
mated that seeding with resultant metastases 
occurred clinically in only one case in 20,000." 
In studies reporting both cases of needle tract 
implantation and the total number of aspirates 
performed, the incidence of metastases caused 
by fine needle aspiration was only one in 
1,264,” one in 1,674, one in 31,7” and one in 
15.* These, like most, studies dealing with fine 
needle aspiration are retrospective and details 
of clinical follow-up examinations are usually 
not reported. Therefore, the incidence of seed- 
ing may have been underestimated. Of 6,500 
fine needle biopsies performed at our institu- 
tion from 1983 to 1987, no cases of tumor 
implantation metastases have been document- 
ed. However, many of these patients have not 
been carefully followed up. In any case, tumor 
implantation with metastases has not been re- 
ported with needles that are 25 gauge or small- 
er. 

Intraocular needle biopsies have been per- 
formed since 1895.” Orbital metastases” and 
tract seeding“ of malignant melanomas have 


been reported from intraocular needle biopsy, 
but because details of the biopsy technique and 
needle gauge were not specified, these and 
other cases**** are not comparable to current 
studies using intraocular fine needle aspira- 
tion. Similarly, cases in which sclera was in- 
cised* are difficult to compare to cases per- 
formed today, which do not involve scleral 
incision. 

At least 132 cases of intraocular fine needle 
biopsy have been reported in which the aspira- 
tion technique and needle gauge were de- 
scribed (Table 3). Even in patients in whom 
enucleations were not done after fine needle 
aspiration, tumor growth has not yet been 
demonstrated at the aspiration site.” In some 
instances clinical follow-up exceeds two years, 
yet no tumor implantation has been reported. 
These cases do not include those described by 
Rodriguez’ in which vitreous and aqueous 
humor were aspirated with 19-gauge Scheie 
needles and seeding of retinoblastoma cells 
was discovered in two eyes at three and six 
weeks after aspiration. However, retinoblasto- 
mas may be more susceptible to seeding than 
ocular melanomas and aspiration biopsy of this 
neoplasm is not presently recommended." 

Karcioglu, Gordon, and Karcioglu™ identi- 
fied tumor cells in six of 11 tracts from trans- 
ocular fine needle aspiration performed on 
enucleated eyes. Augsburger” proposed that 
this incidence was higher than that observed 
clinically and that differences in technique 
might be responsible. Because multiple punc- 
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tures had been performed in these experimen- 
tal studies," it was suggested that seeding 
occurred in the second, third, or fourth punc- 
ture related to loss of vitreous and decreased 
intraocular pressure produced by the first 
puncture.” Our study does not support this 
hypothesis because each transocular aspirate 
was labeled and tracts of first aspirates con- 
tained melanoma cells as frequently as did sec- 
ond, third, and fourth aspirates. Furthermore, 
two of three eyes in which only one puncture 
was performed contained melanoma cells in the 
tract. Tumor seeding occurred with both varia- 
tions of transocular techniques, that using plas- 
tic tubing between the syringe and needle’ and 
that with the syringe attached directly to the 
needle.® No statistically significant difference 
was noted in the mean number of cells seeded 
by either technique. However, only a few cells 
were present in the tracts of transocular aspi- 
rates. These could be easily missed without 
effectively marking and serially sectioning the 
tract. The yield of 53% (eight of 15) tumor- 
positive indirect tracts in our study reflects 
complete sectioning of entire tracts. While this 
percentage appears high, experimental studies 
demonstrated tumor within lung fine needle 
aspiration tracts in 89% of cases,” yet only a 
few clinical cases of seeding have been demon- 
strated. 72:26:34,35,48 

Tumor autotransplantation studies indicate 
approximately 0.8 to 1 x 10° cancer cells in 
humans are needed to allow successful implan- 
tation. Radioactive labeling studies of asci- 
tes tumors in mice indicate that 10° to 10* tumor 
cells are seeded from fine needle aspiration 
biopsy of solid tumors.™ Similarly, we counted 
up to 3,162 melanoma cells in direct fine needle 
tracts and fewer in indirect tracts. Therefore, 
the number of tumor cells seeded appears less 
than that required for successful implantation 
of aggressive tumors under experimental con- 
ditions. These data could explain the disparity 
between clinically observed absence of tumor 
growth at intraocular fine needle aspiration 
sites!’ and the high frequency of seeding dem- 
onstrated in experimental studies." Perhaps 
there are too few seeded tumor cells to implant 
successfully or ocular melanomas are less ag- 
gressive than malignant cells used in the auto- 
transplantation studies, or both. 5!” 

In this study, transocular aspirates resulted 
in significantly fewer tumor cells within tracts 
than direct aspirates and three orders of magni- 
tude fewer than necessary for survival of tumor 
implants. These data support the theory that 


transocular aspirates would be less likely to 
result in extraocular seeding than direct aspi- 
rates.! Possible explanations include less seed- 
ing because fewer cells are obtained with indi- 
rect aspirates or that tumor cells are removed 
from the needle by intervening tissue. Vitreous 
seeding could occur in transocular aspirates, 
but experimental animal studies have demon- 
strated that tumor cells are difficult to trans- 
plant in the vitreous.” Additionally, since most 
human eyes are enucleated immediately after a 
positive fine needle biopsy, tumor cells seeded 
in the vitreous are removed. The degree and 
significance of vitreous and aqueous humor 
seeding were not addressed in this study. 

Implantation of cells within the sclera may 
result from several mechanisms. The cells may 
be pulled from the needle or tumor interior by 
the vacuum created by needle removal from the 
scleral tract, even though the plunger has been 
released and pressure has been allowed to 
equilibrate. This would account for the sheets 
of cells that are directly contiguous with the 
tumor observed in direct aspirates and fewer 
cells in indirect tracts. Alternatively, cells may 
adhere to the outside of the needle and be left 
when the needle is withdrawn. 

Theoretically, cells seeded in the scleral or 
choroidal vasculature could spread to distant 
organs by vascular routes. In one of our cases, 
the vasculature appeared to be seeded but by 
fewer cells than required to cause experimental 
metastases by intravenous injection of:melano- 
ma cells in mice.” 

In this study, 30-gauge needles were chosen 
on the premise that their small diameter might 
result in fewer complications than large bores 
and, therefore, be preferable if adequate mate- 
rial could be obtained. Intraocular hemorrhage 
is stated to be less with 24- to 26-gauge needles 
than with 22-gauge needles.’ At least one diag- 
nostic intraocular fine needle aspiration biopsy 
has been performed with a 30-gauge needle.’ In 
our study, 30-gauge needles were adequate for 
obtaining diagnostic cytologic material, but, in 
general, the tumors were larger and perhaps 
easier targets than in clinical cases performed 
for diagnostic uncertainty. Therefore, 30-gauge 
needles will have to be shown to provide ade- 
quate material consistently in a clinical setting 
before their routine use can be recommended. 

The presence of tumor cells in fine needle 
tracts may have more significance in nonocular 
tissues where direct aspirates are performed 
routinely with much larger bore needles on 
tumors more anaplastic than ocular melano- 
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mas. This might account for the cases of tumor 
implantation after fine needle aspiration of 
nonocular tissues. Considering the differences 
in techniques and the few cells implanted, one 
would expect indirect ocular fine needle aspira- 
tion biopsy with 30-gauge needles to be less 
likely to produce significant tumor implanta- 
tion than nonocular aspiration with 18- to 23- 
gauge needles. 
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OPHTHALMIC MINIATURE 
He had always one eye wide open, and one eye nearly shut; and the one 
eye nearly shut was always the expressive eye. 


F. G. de Fontaine, The Fireside Dickens 


New York, Dillingham, 1888 


oo L eee 


Maternal Orbital Hematoma Associated With Labor 


Daniel M. Jacobson, M.D., Kamel Itani, M.D., Kathleen B. Digre, M.D., 
Karl C. Ossoinig, M.D., and Michael W. Varner, M.D. 


We examined two women with orbital hema- 
tomas that occurred during labor. Both women 
developed sudden diplopia, proptosis, and or- 
bital pain. The location of the hematoma was 
confirmed by orbital echography and comput- 
ed tomography. The patients were observed 
without surgical intervention. Neither patient 
developed clinical or echographic signs of 
compressive optic neuropathy. Clinical reso- 
lution occurred during the following two 
weeks. Serial standardized orbital echograph- 
ic examinations documented resolution of the 
hematomas. 


MOST ORBITAL HEMATOMAS are caused by 
trauma. Spontaneous hematomas in the orbit 
that are not associated with trauma, vascular 
anomalies, or tumors are rare. In previous 
reports of so-called spontaneous orbital hema- 
tomas there was a history of remote trauma,'” 
and occurrence during coughing and vomiting’ 
or physical exertion.” The latter two associa- 
tions suggest that the pathogenesis was some- 
how related to the increased orbital venous 
pressure that resulted from straining. 

The peripartum is a period of increased risk 
for certain cerebrovascular events, such as an- 
eurysmal expansion and rupture,’ develop- 
ment of carotid-cavernous sinus fistulae,’ and 
cortical vein and sinus thrombosis. Because 
these disorders can impair ocular motility, oph- 
thalmologists and neurologists may be asked to 
examine such patients early in the course of 
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illness. Prompt identification of the responsible 
lesion is critical since some disorders, aneurys- 
mal expansion and compressive optic neuropa- 
thy for example, may require urgent interven- 
tion. 

We examined two patients with sudden oph- 
thalmoplegia that occurred during labor and 
was caused by orbital hematomas. Although 
this association is rare, orbital hematoma 
should be considered in the differential diagno- 
sis of ophthalmoplegia occurring during labor 
or in the immediate postpartum period. 


Case Reports 


Case 1 

A 28-year-old primigravida woman had an 
uncomplicated antepartum course and pre- 
sented in labor at full term. A 90-minute second 
stage of labor and maternal fatigue prompted a 
low forceps delivery. As her healthy 4,230-g 
newborn was handed to her, she experienced 
vertical diplopia. The obstetric staff noted 
right-sided blepharoptosis. The diplopia per- 
sisted and was exacerbated by looking up or to 
the left. Twelve hours after delivery the patient 
noted a dull right retro-orbital pain, which 
increased during movement of the eye. Her 
medical history was unremarkable. 

On examination, visual acuity was 20/15 in 
each eye. Color vision, as screened with 
pseudoisochromatic plates, was normal. Visual 
fields were full to confrontation. Pupil sizes 
were normal in light and darkness, and both 
pupils reacted briskly to light stimulation; 
there was no relative afferent pupillary defect. 
Results of slit-lamp and ophthalmoscopic ex- 
aminations were also normal. Two millimeters 
of axial orbital proptosis was measured in the 
right eye relative to the left. The globe was not 
displaced otherwise. There was 3 mm of bleph- 
aroptosis of the right eyelid relative to the left. 
The patient preferred to tilt her head to the left 
when looking straight forward. There was mild 
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limitation to adduction and supraduction of the 
right eye. The blepharoptosis did not increase 
during sustained upward gaze or resolve after 
intravenous administration of edrophonium 
(Tensilon test). 

Results of computed tomography through 
the posterior fossa after contrast administra- 
tion were normal. Axial computed tomography 
of the orbits showed an extraconal mass of high 
density in the superior medial aspect of the 
right orbit (Fig. 1). Results of laboratory studies 
were normal for bleeding time, prothrombin 
time, activated partial thromboplastin time, 
and platelet count. 

Standardized echography showed an exten- 
sive, firm, superonasal extraconal hematoma 
that extended from the anterior orbit into the 
midorbit between the 11 and 4 o’clock meridi- 
ans (Figs. 2 and 3, top). The hematoma was 
situated between the periorbita and the levator 
muscle and involved the trochlea and the supe- 
rior oblique muscle. The hematoma was 7.1 mm 
thick in the 1:30 meridian (Fig. 3, top). No 
morphologic signs of optic nerve compression 
by the hematoma, such as increased sub- 
arachnoidal fluid surrounding the anterior 
portion of the orbital optic nerve, were detect- 
ed echographically. 

On discharge two days later, results of the 
examination remained unchanged. Her pain 
and diplopia gradually resolved over the fol- 
lowing week. Two weeks after the onset of 
ocular symptoms her ductions were full and 
the blepharoptosis had resolved. 

An echographic follow-up examination on 





Fig. 1 (Jacobson and associates). Patient 1. Com- 
puted tomography shows high-density, extraconal 
mass in the superior-medial aspect of the right orbit. 





Fig. 2 (Jacobson and associates). Patient 1. B-scan 
echography representing a transverse cut through 
the anterior superior orbit across the 12 o'clock me- 
ridian (top) and a longitudinal section from the 
anterior to mid-orbit along the 1 o’clock meridian 
(bottom). f, fundus; white arrows, hematoma be- 
tween orbital roof and levator muscle (see also Fig. 4, 
bottom); black arrows, inserting tendon of superior 
rectus muscle; black arrowheads, levator muscle; b, 
bony roof. 


day 7 showed a marked decrease in the size of 
the hematoma, which now extended between 
the 12 o’clock and 2:30 meridians only and had 
become slightly compressible. Further echo- 
graphic examinations performed three and four 
weeks after onset demonstrated continued de- 
crease in the size of the hematoma to 2.8 mm 
(Fig. 3, middle). A repeat computed tomo- 
graphic scan of the orbits, before and after 
contrast administration, showed resolution of 
the original lesion and no other abnormality. A 
final echographic evaluation seven weeks after 
onset showed complete resolution of the hema- 
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toma and a normally thick and reflective right 
superior oblique muscle in the area of the 
previous hematoma (Fig. 3, bottom). The pa- 
tient has had no further symptoms after 18 
months of follow-up. 


Case 2 

A 20-year-old primigravida woman had an 
uncomplicated antepartum course and pre- 
sented in labor at full term. Five minutes into 
the second stage of labor she felt a “pop” in her 
left eye while she performed a Valsalva’s ma- 
neuver during a contraction. She then noted 
blurred vision in that eye. The attending nurse 
recognized that her left eye was “swollen.” 
After delivery the patient felt a dull pressure 
above her left eye and noted vertical diplopia, 
particularly on upward gaze. Her medical his- 
tory was unremarkable. 

On examination, visual acuity was R.E.: 
20/15 and L.E.: 20/25. Visual fields were full to 
confrontation. The pupils were equal in size 
and both pupils reacted briskly to light stimula- 
tion; there was no relative afferent pupillary 
defect. Results of slit-lamp and ophthalmo- 
scopic examinations were normal. Two millime- 
ters of axial orbital proptosis was measured in 
the left eye relative to the right. The globe was 
not displaced otherwise. There was 3 mm of 
blepharoptosis of the left upper eyelid relative 
to the right. There was a mild deficit in 
supraduction of the left eye, but all other 
ductional movements were full. 

Standardized echography was performed to 
rule out a varix or arteriovenous malformation, 
but it demonstrated an extensive subperiosteal 
hematoma instead. A hard, sharply delineated, 
low-reflective, extraconal mass lesion was de- 
tected in the superior left orbit above the leva- 
tor muscle, extending from the anterior orbital 


/ 


Fig. 3 (Jacobson and associates). Patient 1. A-scan 
echography from the anterior orbit at the 1:30 meridi- 
an obtained during initial examination (top), at three 
weeks (center), and at seven weeks (bottom). h, 
hematoma (extremely low reflective); arrows, inferi- 
or (left) and superior (right, periorbita and bone 
spikes) surface of the hematoma; m, multiple signals 
(artifact); o, soft orbital tissues in superonasal ante- 
rior orbit; s, superior oblique muscle (cross section 
behind the trochlea). Note the marked decrease in 
thickness of the hematoma (between arrows) seen 
during the follow-up examination three weeks after 
onset (center) as compared to the initial examination 


(top). 





550 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Fig. 4 (Jacobson and associates). Patient 2. A-scan 
echography shows a subperiosteal hematoma in the 
left superior orbit. The maximum thickness of the 
hematoma measured 6.2 mm (between arrows in top 
echogram). The location of the hematoma above the 
levator muscle is obvious from the bottom echogram: 
the blurred spikes on the left of the hematoma 
pattern represent the levator muscle (the blurring is 
caused by blinking). Arrows, inferior (left arrow) and 
superior (right arrow) surfaces of the hematoma at its 
maximum width in the anterior 12 o’clock meridian; 
b, bone spikes; |, levator muscle; m, multiple spikes 
(artifact); o, soft orbital tissues. Note the sharp rise 
and fall of the right and left surface spikes as indicat- 
ed by the right and left arrows in the top echogram 
(smooth surfaces of bone and periorbita). 


rim to the orbital apex between the 9:45 and 
1:45 meridian bony suture lines (Figs. 4 and 5, 
top). The hematoma was 6.2 mm thick in the 
midorbit at the 12 o’clock meridian. No echo- 
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graphic signs of compressive optic neuropathy 
were detected. 

Axial computed tomography of the orbits 
showed an extraconal mass of high density in 
the most superior aspect of the left orbit (Fig. 
6). Results of laboratory studies were normal 
for prothrombin time, activated partial throm- 
boplastin time, and platelet count. 

The patient returned 11 days later and re- 
ported that the pressure sensation and diplopia 
had gradually resolved. Visual acuity was 20/20 
in each eye, and there was no relative afferent 
pupillary defect. She had minimal limitation of 
supraduction of the left eye and less blepharo- 
ptosis than previously noted. Her proptosis had 
resolved. Repeat standardized echography 
demonstrated that the subperiosteal hematoma 
had decreased markedly and now had a maxi- 
mum thickness of 2.5 mm (Fig. 5, bottom). 

The patient failed to return for further exami- 
nation, but when contacted by telephone two 
years later, reported no further blurry vision, 
diplopia, pain, proptosis, or blepharoptosis. 


Discussion 


Three cases of maternal orbital hematoma 
associated with labor and the postpartum peri- 
od have been previously reported. Birch- 
Hirschfeld‘ cited two cases in his extensive 
review of 80 reports of orbital hematomas col- 
lected from the literature before 1930: one pa- 
tient (described by Gayet in 1898) was a 35- 
year-old woman who suffered an orbital 
hemorrhage 15 days after her tenth delivery; 
the second case (described by Böhm in 1899) 
concerned a woman with exophthalmos six to 
seven hours after delivery. In a series of 17 
patients with “spontaneous” orbital hemato- 
mas reported in 1979, Krohel and Wright® in- 
cluded a 28-year-old woman who developed a 
hematoma 24 hours after labor. Few clinical 
details were provided in these reports. 

The hemodynamic events that occur during 
labor may have precipitated the orbital hemato- 
mas in our two patients. During the second 
stage of labor, straining against a closed (or 
partially closed) glottis rapidly increases intra- 
abdominal and intrathoracic pressures (Val- 
salva’s maneuver). These greatly augment- 
ed pressures can be directly transmitted 
through the jugular veins to the orbital veins 
since the latter do not contain valves.’ Uterine 
contraction also results in a 500-ml increase in 
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Fig. 5 (Jacobson and associates). Patient 2. A-scan (left) and B-scan (right) echograms displaying the maximum 
width (6.2 mm) of the left superior subperiosteal hematoma at the 12 o'clock meridian during the initial 
examination (6.2 mm, top echograms) and 11 days later (2.5 mm, bottom echograms). Arrows, inferior (left 
signals) and superior (right signals) borders of the hematoma: b, signals of bony roof; m, multiple spikes 
(artifact). Note the sharp drop (left arrows) and sharp rise (right arrows) of the surface spikes in the A-scan 
echograms, indicating the smooth surfaces of the detached periorbita (left surface spike) and of the bare bone 
(right surface spike). 


circulating maternal blood volume. Uterine 
contraction alone can cause a 40- to 50-mm Hg 
rise in right atrial pressure,” which is also 
directly transmitted to the orbital veins. 

Other cases of orbital hematomas have oc- 
curred during other strenuous situations, such 
as coughing’ and physical exertion. Since the 
orbital location of the hematoma in our two 
patients was extraconal and superior, a proba- 
ble source of hemorrhage was from one of the 
branches of the superior ophthalmic vein. 
These small tributary veins are markedly tortu- 
ous and consist of many plexiform anastomo- 
ses." A preexisting area of focal weakening may 
have ruptured from the enhanced luminal pres- 


sures generated during the second stage of 
labor. 

When examining a patient with ophthalmo- 
plegia that occurs abruptly during labor or in 
the immediate postpartum period, the full 
spectrum of diagnostic possibilities must be 
considered, since urgent intervention may be 
required in some cases. Proptosis, globe dis- 
placement, restrictive ophthalmoplegia, and 
localized pain suggest that the process is orbital 
in location. Orbital lesions to consider include 
idiopathic hemorrhage, hemorrhage from vas- 
cular anomalies (for example, varices, arterio- 
venous shunts), or tumors (for example, 
lymphangioma). 
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Fig. 6 (Jacobson and associates). Patient 2. Com- 
puted tomography shows a poorly defined, high- 
density, extraconal mass in the superior aspect of the 
left orbit. 


Cavernous sinus involvement from an ex- 
panding carotid artery aneurysm, carotid- 
cavernous fistula, or thrombosis should be sus- 
pected if some combination of cranial nerves 
III, IV, VI, or V; are involved with, or without, 
a subjective or objective bruit. If a pupil- 
involving third nerve palsy is identified, an 
aneurysm either at the junction of the internal 
carotid artery and posterior communicating ar- 
tery or, less often, at the basilar artery tip 
needs to be urgently excluded. 

Intraparenchymal cerebral hemorrhage from 
toxemia or a ruptured aneurysm can produce a 
third or sixth cranial nerve palsy from in- 
creased intracranial pressure or tentorial herni- 
ation, or from direct brainstem insult. Obvious- 
ly, the ophthalmoplegia will not be the only 
finding in these neurologically ill patients. 
Likewise, superior sagittal sinus thrombosis 
usually produces ophthalmoplegia from in- 
creased intracranial pressure. These patients 
have severe headache, seizures, focal neuro- 
logic deficits, and a decreased level of con- 
sciousness. 

Drug toxicity, particularly one of magnesium 
sulfate or narcotic analgesics, may cause diplo- 
pia by impairing accommodation and vergence 
mechanisms. Finally, myasthenia gravis may 
become manifest during the puerperium." 
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Standardized echography is a highly sensi- 
tive and specific test for detecting and differen- 
tiating orbital lesions.”’® Orbital echography 
identifies and classifies orbital hematomas and 
readily detects underlying lesions, such as arte- 
riovenous malformations, varices, and lymph- 
angiomas. Standardized echography is crucial 
for the early detection of optic nerve compres- 
sion,” the most dangerous complication of or- 
bital hematomas," or for morphologic proof 
of such optic neuropathy when functional loss 
occurs. Echography is also the safest and most 
accurate follow-up procedure in managing this 
condition. 

Additional high-resolution computed tomog- 
raphy of the brain, including axial and coronal 
cuts through the orbits and parasellar regions, 
is important to detect intracranial aneurysms, 
subarachnoidal hemorrhages, intraparenchy- 
mal hemorrhages, and lesions in the cavernous 
sinus. If standardized echography is not avail- 
able or does not show an orbital cause of the 
signs and symptoms, such a computed tomo- 
graphic scan examination should be urgently 
performed in patients with intrapartum or 
postpartum ophthalmoplegia. If the echo- 
graphic or computed tomographic scan exami- 
nation fails to define the responsible abnormal- 
ity, or if the ophthalmoplegia is associated with 
pupillary involvement, then cerebral arterial 
angiography is indicated to exclude the pres- 
ence of an intracranial aneurysm. 

If the initial examination identifies an orbital 
hematoma, the patient requires frequent clini- 
cal and echographic examinations, with partic- 
ular attention paid to the morphologic and 
functional signs of optic nerve compression. 
The benign outcome in our two patients sug- 
gests that conservative observation is an ac- 
ceptable option of management, provided that 
optic nerve function remains normal and re- 
peat echography indicates a decrease in the 
size of the hematoma. If evidence of compres- 
sive optic neuropathy exists initially, or devel- 
ops during the follow-up period, high doses of 
systemic corticosteroids or surgical evacuation 
may be indicated and can restore vision to 
normal if performed early enough.** 

Standardized echography offers clear advan- 
tages over computed tomography in observing 
these patients. It is fast, specific, and harmless, 
which makes it ideal for frequent follow-up 
examinations. It aids in diagnosing compres- 
sive optic neuropathy. It defines the location of 
the hematoma and accurately measures its size. 
Finally, it can be performed in the operating 
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room for exact localization and instant confir- 
mation of complete drainage if surgical evacua- 
tion of the hematoma is performed. 
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OPHTHALMIC MINIATURE 
In a space no longer than it takes to open one’s eyes she was back in her 
accustomed life, in a leap was transferred to daylight from darkness. And 
yet, as by the mere closing of eyelids, one can surmise a darkness stranger 
than any star has pierced, a darkness of no light which only the blind can 
truly possess, she knew that by a moment's flick of the mind she could 
levant into a personal darkness, an unknown aspect of Sophia as truly hers 
as one may call the mysterious sheltering darkness of one’s eyelid one’s 


Own. 


Sylvia Townsend Warner, Summer Will Show 
New York, Viking Penguin Inc., 1936, p. 36. 
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Ophthalmic Miniatures 


Frank W. Newell 


Beginning with the January 1988 issue, the 
ophthalmic miniatures have reappeared in THE 
JouRNAL after an absence of six years. In 1982 
production problems necessitated that we dis- 
continue the use of these contributions from 
readers from all over the world. The late Der- 
rick Vail originated these little pieces in 1948, at 
which time they were called historical minia- 
tures. In 1950 the name was changed to oph- 
thalmic miniatures. 

In the past, ophthalmic miniatures have con- 
sisted of a potpourri of material relating to the 
eyes. The material has consisted of couplets 
from Ogden Nash to Shakespeare’s sonnets, 
pictures of ophthalmic instruments from old 
catalogs, and snippets of writers ranging from 
Aeschylus to Saul Bellow. 
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THE JOURNAL is exceptionally dependent 
upon readers to submit these little nuggets 
from their extravocational reading. We always 
acknowledge receipt of the material in THE 
JouRNAL office, but do not publish the names of 
those who submit the miniatures. The main 
reason for this is economy of bookkeeping, but 
some readers are reluctant to reveal their eclec- 
tic reading tastes. All of us in the editorial office 
enjoy this section. We hope our readers once 
again submit material for the ophthalmic mini- 
atures. Please provide the full name of the 
author, the source of the miniature, the pub- 
lisher and publication date, as well as the page 
number. If possible also please send a photo- 
copy of the original source. 
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Intraocular Staphylococcus aureus 
Abscess Masquerading as Chronic 
Uveitis 


Richard H. Manka, M.D., 

Robert A. Nozik, M.D., 

and Walter H. Stern, M.D. 

Francis I. Proctor Eye Foundation for Research in 
Ophthalmology (R.H.M. and R.A.N) and the De- 


partment of Ophthalmology, University of Califor- 
nia, San Francisco (W.H.S.). 


Inquiries to Walter H. Stern, M.D., Department of Oph- 
thalmology, University of California, San Francisco, 
U 490, San Francisco, CA 94143. 

An 86-year-old man underwent a right extra- 
capsular cataract extraction with posterior 
chamber intraocular lens implantation in May 
1986. A loose suture was removed in the first 
postoperative month. After the first month, the 
patient developed redness in the right eye, and 
reported a decrease in vision. Mild anterior 
chamber cellular reaction and flare were pre- 
sent. The patient improved on a regimen of 
topical and subconjunctival corticosteroids but 
continued to require corticosteroids over the 
next two months in order to suppress the low- 
grade inflammation. 

Because of continued inflammation, he was 
referred to the Proctor Foundation Uveitis Clin- 
ic in October 1986. Visual acuity was 20/400 in 
the right eye. On examination, diffuse conjunc- 
tival injection, fine inferior keratic precipitates, 
and iris vessel dilation were noted. The intraoc- 
ular lens was in good position with no residual 
cortical material visible. There was no evidence 
of a filtering bleb. Gonioscopy disclosed both a 





Fig. 1 (Manka, Nozik, and Stern). A white mass in 
the anterior chamber angle on gonioscopy. 


small hypopyon and a white lesion in the 
superonasal anterior chamber angle that was 
approximately 2 mm in diameter (Fig. 1). This 
lesion was not visible on routine slit-lamp ex- 
amination. Results of anterior chamber para- 
centesis showed polymorphonuclear leuko- 
cytes, but no organisms or macrophages were 
seen. Aerobic and anaerobic cultures of the 
aqueous aspirate were negative. 

The white lesion in the anterior chamber 
angle was aspirated for examination and cul- 
ture with a blunt needle and a vitrectomy suc- 
tion cutter. The white material was extremely 
tenacious and adhered to both the underlying 
iris and the angle structures. Although most of 
the white material was removed, residual mate- 
rial was left attached to underlying structures. 
Abundant Staphylococcus aureus grew out of the 
aspirate. The patient was treated with topical, 
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subconjunctival, intraocular, and systemic 
cefazolin sodium. The inflammation resolved 
over six days, visual acuity improved to 20/30 
in the right eye, and the residual white material 
in the anterior chamber angle gradually disap- 
peared (Fig. 2). 

Intraocular S. aureus typically results in a 
fulminant, rapidly destructive endophthalmi- 
tis. In a review of 30 cases of postoperative 
endophthalmitis, Weber and associates’ isolat- 
ed S. aureus from seven cases and found that all 
of these cases occurred within nine days of 
surgery. Confino and Brown’ reported S. aureus 
in one of three cases of postkeratoplasty bacter- 
ial endophthalmitis associated with an intra- 
stromal suture abscess. Their patient had an 
acutely painful, markedly injected eye with a 
retrocorneal fibrin plaque, a 2-mm hypopyon, a 
hazy fundus reflex, and scattered vitreous 
opacities. Gelender’ reported a case of S. aureus 
endophthalmitis after cataract surgery, four 
days after sutures had been cut. The patient 
experienced markedly decreased vision, intra- 
ocular inflammation, and a hypopyon. In our 
patient, chronic infection by a typically viru- 
lent organism may be explained by sequestra- 
tion of the organism within an enclosed area. 
This is evidenced by the lack of growth of the 
initial paracentesis culture. It appears that the 
white lesion was an intraocular abscess in 
the area of the previous suture removal. 

It is sometimes difficult to differentiate be- 
tween sterile and infectious causes of postoper- 
ative intraocular inflammation. Recent reports 
of chronic Propionibacterium acnes and S. epider- 
midis endophthalmitis after cataract extraction 
have emphasized the importance of consider- 





Fig. 2 (Manka, Nozik, and Stern). Postoperative 
appearance of the anterior chamber angle, with iri- 
dectomies resulting from adherence of the abscess to 
the iris. 


ing infectious causes of persistent postopera- 
tive intraocular inflammation.*? As in other 
reported cases of bacterial and fungal endoph- 
thalmitis, in this case it was not necessary to 
remove the intraocular lens to cure the intraoc- 
ular infection. 
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Chronic Herpes Zoster Virus 
Keratitis Associated With the 
Acquired Immunodeficiency 
Syndrome 


Robert E. Engstrom, M.D., 
and Gary N. Holland, M.D. 
UCLA Uveitis Center, Jules Stein Eye Institute, and 
the Department of Ophthalmology, UCLA School of 
Medicine. This study was supported in part by a 
Research Manpower Award from Research to Pre- 
vent Blindness, Inc. (Dr. Holland). 


Inquiries to Gary N. Holland, M.D., Jules Stein Eye 
Institute, UCLA Medical Center, 10833 Le Conte Ave., 
Los Angeles, CA 90024-1771. 

Herpes zoster infections can cause profound 
morbidity and may have important prognostic 
implications in persons infected with human 
immunodeficiency virus. In contrast to previ- 
ously reported cases of herpes zoster ophthal- 
micus, which were characterized by severe skin 
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and ocular diseases, our patient had an isolated 
keratitis as the only persistent manifestation of 
herpes zoster infection. 

A 32-year-old homosexual man with AIDS 
and severe perianal herpes simplex lesions de- 
veloped vesicles on his left eyebrow, nose, and 
upper lip, and a left dendriform keratitis. A 
presumptive diagnosis of disseminated herpes 
simplex infection was made and he was treated 
with intravenous acyclovir and topical trifluri- 
dine. Although the skin lesions resolved, leav- 
ing only one scar above the eyebrow, the ocular 
irritation persisted. 

Six weeks later, visual acuity was L.E.: 20/30. 
Corneal sensation was intact. On examination, 
three opaque dendriform lesions with accumu- 
lations of epithelial debris, irregular fluoresce- 
in staining, and underlying anterior stromal 
haze were noted in the superonasal quadrant of 
the left cornea. Despite five additional weeks of 
topical trifluridine and oral acyclovir therapy 
(200 mg, five times daily), the lesions enlarged 
and extended inferiorly, and the corneal sensa- 
tion was lost (Figure). Visual acuity decreased 
to L.E.: 20/80. After medications were stopped, 
herpes zoster virus, not herpes simplex virus, 
was identified in corneal scrapings by im- 
munofluorescence techniques and culture. A 
central 2.5 x 5-mm geographic epithelial defect 
developed. Treatment was begun with acyclo- 
vir ointment, five times daily. The epithelial 
defect closed within five days, but diffuse 
punctate keratopathy persisted. Irritation and 
foreign body sensation developed after eight 
weeks of therapy, and acyclovir ointment was 
discontinued. Two weeks later discomfort re- 








form lesions of the cornea (arrows) caused by active 
herpes zoster infection in a patient with AIDS. 





Figure (Engstrom and Holland). Chronic dendri- 
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solved, punctate keratopathy decreased, and 
visual acuity improved to L.E.: 20/70. There 
were no further dendriform lesions. 

In previous reports, zoster ophthalmicus as- 
sociated with human immunodeficiency virus 
infection has been characterized by severe and 
prolonged cutaneous lesions, keratitis, and 
anterior uveitis.’ In the absence of these typical 
findings, the keratitis in this patient was 
misdiagnosed as a herpes simplex infection. 
Both viruses cause dendriform lesions, but 
they usually can be distinguished on morpho- 
logic characteristics. Herpes simplex dendrites 
have a thin ulcerated base and terminal bulbs 
that stain brightly with fluorescein. Acute zos- 
ter dendrites are opaque, broad, and have a 
raised contour. They are often stellate, and 
stain sparingly with fluorescein, but promi- 
nently with rose bengal. 

Unlike herpes simplex virus, which can be 
isolated readily from corneal scrapings, herpes 
zoster virus can be cultured from the cornea of 
immunocompetent hosts only during the first 
48 hours after the onset of acute keratitis; at- 
tempts to culture virus from delayed or persis- 
tent corneal lesions have been unsuccessful.’ In 
this case, herpes zoster virus was readily cul- 
tured from corneal scrapings taken 11 weeks 
after the onset of keratitis, which suggests that 
the immunodeficiency of AIDS may allow per- 
sistence of active viral disease. 

Differentiation of herpes zoster from herpes 
simplex lesions is important therapeutically. 
Topical corticosteroids, used frequently to treat 
zoster ophthalmicus, are contraindicated in 
herpes simplex epithelial keratitis. Topical idox- 
uridine and trifluridine, used for the treat- 
ment of herpes simplex keratitis, seem to be 
ineffective for herpes zoster infections. 

Although the keratitis did not respond to 
systemic acyclovir, it did resolve with acyclovir 
ointment. This drug has been reported to be 
superior to topical corticosteroids for treating 
zoster keratouveitis in immunocompetent pa- 
tients, by decreasing the duration of disease 
and the recurrence rates.’ Punctate epithelial 
keratopathy with irritation is the most com- 
monly reported complication of therapy and 
was the only side effect noted in this patient. 

Herpes zoster infections may have important 
diagnostic and prognostic implications. There 
is a strong correlation between zoster ophthal- 
micus and the presence of antibodies against 
human immunodeficiency virus in otherwise 
healthy-appearing young adults.* Furthermore, 
the occurrence of zoster lesions in patients with 
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human immunodeficiency virus infection ap- 
pears to predict an increased incidence in the 
subsequent development of AIDS.’ 
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Right and Left Views in Radiology 


Robert W. Beyer, M.D., 

and James E. Lalak, M.D. 

Department of Ophthalmology, Case Western Re- 
serve University (R.W.B.), and the Departments of 


Ophthalmology (R.W.B.) and Radiology (J.E.L.), 
Southwest General Hospital. 


Inquiries to Robert W. Beyer, M.D., Southwest General 
Hospital, 7225 Old Oak Blvd., #3D, Middleburg 
Heights, OH 44130. 

Most physicians study radiographs as if they 
were facing the patient. Thus, in observing 
coronal views, the patient’s right is to the 
observer's left. In dealing with transverse body 
section images and axial head views, the same 
relationship is preserved if the images are 
viewed as if from below (with anterior struc- 
tures at the top of the image). 

In 1976, radiologists at the International 
Symposium on Computerized Tomography rec- 
ommended that all axial and transverse com- 
puted tomographic scans be viewed as if the 
body were observed from below. Subsequent- 
ly, the executive committees of the Society of 


Neuroradiologists and the American Institute 
of Ultrasound in Medicine, as well as the edi- 
tors of Radiology and the American Journal of 
Roentgenology, made a similar recommenda- 
tion.’ 

Although it is now virtually universal in all 
fields of medicine to display x-rays, ultrasound 
images, computed tomographic scans, and 
magnetic resonance imaging scans with the 
patient’s right to the observer's left, the oph- 
thalmic literature continues to display these 
views in random fashion.” Not only are radio- 
logic inconsistencies found within the same 
issue of a journal, but often inconsistencies 
appear within a given article.’ 

One can perhaps understand a hesitancy to 
conform to the 1976 recommendations, because 
the original orientation advised viewing the 
brain from above. There is, however, no prece- 
dent for viewing coronal scans with the right 
side of the patient on the observer's right. This 
practice persists even though it is considered 
inappropriate to display anteroposterior x-rays 
of a patient in this way.‘ 

It is time for ophthalmologists to adopt the 
same uniform standards that other physicians 
have. The only way for this to happen is for the 
editors of the various ophthalmic journals and 
basic and clinical science course texts to require 
that axial and coronal views meet the same 
uniform standards already adopted by others. 

Let us end this radiologic dyslexia and get in 
step with the rest of the medical community. 
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Biodegradability of the 
Krupin-Denver Valve 


L. David Ormerod, M.D., 

Michael Pickford, M.A., 

and George Baerveldt, M.D. 

Department of Ophthalmology, Massachusetts Eye 
and Ear Infirmary, Harvard Medical School, and the 
Eye Research Institute of Retina Foundation 
(L.D.O.); and the Department Ophthalmology, Uni- 


versity of Southern California, and the Estelle 
Doheny Eye Foundation, (M.P., G.B.). 


Inquiries to George Baerveldt, M.D., Estelle Doheny Eye 
Foundation, 1355 San Pablo St., Los Angeles, CA 90033. 
In neovascular glaucoma the anterior cham- 
ber angle is irreversibly occluded by prolifera- 
tive fibrovascular tissue. The prognosis for use- 
ful vision with conventional medical and 
surgical management remains poor. Increased 
knowledge of the causes of bleb failure and 
advances in polymer technology have led to a 
resurgence of interest in the development of 
setons, aiming to control intraocular pressure 
permanently in this condition. One such suc- 
cessful seton is the Krupin-Denver valve. ! 
The valve consists of three major compo- 
nents: an extraocular Silastic tube containing 
horizontal and vertical slits; an open nylon-6 
(Supramid) intraocular tube with an internal 
diameter of 0.88 mm and uniform walls of 
0.10 mm thickness; and two horizontal nylon-6 
arms. The Silastic tube functions as a undirec- 
tional, pressure-sensitive valve and is designed 
to maintain intraocular pressure between 11 
mm Hg and 14 mm Hg. The Silastic tube is 
molded at a 160-degree angle to the nylon-6 
tube, and is trimmed during surgery to extend 
1 to 4 mm into the anterior chamber. The two 
horizontal nylon-6 arms are attached to the 
undersurface of the junction between the two 
tubes, and are used for fixation. 
Complications from the use of the Krupin- 
Denver valve include hyphema, ciliochoroidal 
detachment, external bleb failure, posterior 
valve migration, granulation tissue ingrowth 
around the valve, and erosions of the scleral 
flap and conjunctiva.’ To this list we add evi- 


dence of significant biodegradation of the 
seton. 

A 63-year-old man with neovascular glauco- 
ma had undergone placement of a Krupin- 
Denver valve in his left eye two years previous- 
ly after a branch retinal vein occlusion. The 
valve, which had been placed according to the 
standard protocol, was guarded by a partial- 
thickness scleral flap. The tube became occlud- 
ed by granulation tissue and cryotherapy was 
necessary to control the intraocular pressure. 
Visual acuity was reduced to 20/200. Both the 
scleral flap and the conjunctiva later became 
eroded. A narrow band of vessels derived from 
the limbal vessels surrounded the basal part of 
the intraocular nylon-6 tube. 

When perforation of the attenuated overlying 
conjunctiva appeared imminent, removal of the 
valve was attempted under retrobulbar anes- 
thesia. The fibrous episcleral capsule was di- 
vided and gentle retrograde traction applied to 
the Silastic segment. The nylon-6 tube separat- 
ed at its midpoint, however, leaving the distal 
end tenuously adherent to the iris and in dan- 
ger of displacement into the vitreous. Its imme- 
diate intraocular removal was necessary. 

Scanning electron microscopy showed the 
midportion of the nylon-6 segment to be dif- 
fusely attenuated, fractured, and infolded (Fig. 
1). The Silastic valve was normal. When com- 
pared to a sectioned, unused Krupin-Denver 
valve (Fig. 2), which showed the nylon-6 tube 





Fig. 1 (Ormerod, Pickford, and Baerveldt). Scan- 
ning electron micrograph showing diffuse attenua- 
tion of the proximal fracture margin in the nylon-6 
part of the Krupin-Denver valve ( 63.3). 
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Fig. 2 (Ormerod, Pickford, and Baerveldt). Scan- 
ning electron micrograph of a sectioned, unused 
(untrimmed) Krupin-Denver valve placed in embed- 
ding medium (X 8.6). N, nylon-6 tube; S, Silastic tube 
and valve. 


to have walls of even thickness (0.1 mm), the 
nylon-6 tube in this case had undergone both 
serious biodegradation and loss of tensile 
strength after two years in the anterior cham- 
ber. The ophthalmic biodegradability of nylon- 
6, used as sutures and intraocular lens loops, 
has been widely reported** and reviewed.’ The 
use of nylon-6 in the Krupin-Denver valve may 
lead to its late mechanical failure, and surgeons 
removing this tube should be alert to the possi- 
bility of fracture. 
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Chiasmal Compression Caused by a 
Catheter in the Suprasellar Cistern 


Michael L. Slavin, M.D., 

and Alan D. Rosenthal, M.D. 

Division of Neuro-ophthalmology, Department of 
Ophthalmology (M.L.S.), and the Division of Neuro- 


surgery, Department of Surgery (A.D.R.), Long Is- 
land Jewish Medical Center. 


Inquiries to Michael L. Slavin, M.D., Department of 
Ophthalmology, Long Island Jewish Medical Center, New 
Hyde Park, NY 11042. 

In 1977, Coppeto and Gahm’ reported a case 
in which chiasmal compression was caused by 
a ventricular catheter that had inadvertently 
lodged in the third ventricle. We treated a 
patient with progressive visual loss and bitem- 
poral visual field defects caused by a Silastic 
catheter in the suprasellar cistern. 

A 73-year-old woman developed ataxia and 
“dizziness.” Computed tomography disclosed 
an extra-axial posterior fossa mass and ventric- 
ular enlargement. A craniotomy was per- 
formed and a large meningioma was resected. 
An intraventricular catheter was placed and 
attached to an Ommaya reservoir, for the possi- 
bility of conversion to a ventriculoperitoneal 
shunt, if necessary. The patient did well in the 
following year, except for progressive left tem- 
poral visual field disturbance. 

On neuro-ophthalmic examination, best cor- 
rected visual acuity was R.E.: 20/30 and L.E.: 
20/40. There was a distinct bitemporal hemi- 
chromatopsia. Results of a visual field exam- 
ination disclosed relative bitemporal visual 
loss in the central isopters. A left afferent pu- 
pillary defect was noted. The optic disks were 
normal. 

Postoperative computed tomography showed 
that the distal end of the supposed intraven- 
tricular catheter was located at the level of the 
suprasellar cistern (Figure). The catheter was 
subsequently excised. 

On follow-up examination two months later, 
best corrected visual acuity was R.E.: 20/20 and 
L.E.: 20/25. A questionable left afferent pupil 
defect was noted. Results of a visual field exam- 
ination were nearly normal on the right, and 
showed a diminished temporal scotoma on the 
left. 

Chiasmal compression may occur when a 
catheter intended for the lateral ventricle inad- 
vertently lodges in the third ventricle or in the 
suprasellar cistern. The posterior notch of the 
optic chiasm anatomically forms the antero- 
inferior border of the third ventricle. The nasal 
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Figure (Slavin and Rosenthal). Computed axial 
tomogram showing the distal end of the Silastic 
catheter in the suprasellar cistern. 


macular axons from each eye decussate pos- 
teriorly in the optic chiasm.? Compression 
of the axons may lead to bitemporal hemi- 
anopic scotomas. Corbett? described a case 
in which a misplaced ventricular shunt tube 
caused total uniocular blindness. The cathe- 
ter tip was adjacent to the optic canal on com- 
puted tomography. 

Chiasmal compression may rarely occur be- 
cause of an associated hydrocephalus caused 
by a posterior fossa mass lesion. Hydrocepha- 
lus may also cause progressive visual loss from 
chronic papilledema’ and secondary optic atro- 


phy. 


AEE E E ee E 
References 
E N cee 


1. Coppeto, J. R., and Gahm, N. G.: Bitemporal 
hemianopic scotoma. A complication of intraventric- 
ular catheter. Surg. Neurol. 8:361, 1977. 

2. Hoyt, W. F., and Luis, O.: The primate chiasm. 





Letters to the Journal 561 


Details of visual fiber organization studied by silver 
impregnation techniques. Arch. Ophthalmol. 70:69, 
1963. 

3. Corbett, J. J.: Neuro-ophthalmologic complica- 
tion of hydrocephalus and shunting procedures. 
Semin. Neurol. 6:111, 1986. 

4. Sinclair, A. H. H., and Dott, N. M.: Hydro- 
cephalus simulating tumour in the production of 
chiasmal and other parahypophysial lesions. Trans. 
Ophthalmol. Soc. U.K. 51:232, 1931. 








Foveal Densitometry in the Multiple 
Evanescent White-Dot Syndrome 


Johan E. E. Keunen, M.D., 
and Dirk van Norren, Ph.D. 


Royal Netherlands Eye Hospital, Utrecht State Uni- 
versity. 


Inquiries to J. E. E. Keunen, M.D., Royal Netherlands 
Eye Hospital, Utrecht State University, F.C. 
Dondersstraat 65, 3572 JE Utrecht, The Netherlands. 

The multiple evanescent white-dot syndrome 
is a well-defined condition, first described in 
1984." Electroretinographic studies during the 
active stage suggested impaired photoreceptor 
function with reduced effective visual pigment 
density and abnormal visual pigment regenera- 
tion.” Primarily, the retinal pigment epithelium 
seems to be affected, which results in a rever- 
sible metabolic dysfunction with a secondary 
disturbance of the overlying sensory retina. A 
more recent report did not confirm electroreti- 
nographic abnormalities in all patients.’ 

Recently, we had the opportunity to perform 
foveal densitometry and color matching during 
the active and recovery stages of the multiple 
evanescent white-dot syndrome in a patient 
with normal electroretinographic findings. 

A 20-year-old woman had a four-day history 
of blurred vision in the right eye. Informed 
consent was obtained after the aims of the 
study were carefully explained. She was in 
good health, without viral-like symptoms. Her 
visual acuity was R.E.: 20/40 and L.E.: 20/13. 
Slit-lamp biomicroscopy showed no abnormali- 
ties. Ophthalmoscopy of the right eye dis- 
closed characteristic tiny white dots clustered 
in the perimacular area, beyond the vascular 
arcades and nasal to the optic disk. The dots 
appeared to be located deep in the sensory 
retina or at the level of the retinal pigment 
epithelium. Retinal pigment epithelial gran- 
ularity was noted at the fovea. The optic 
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disk showed slight edema. The left eye was 
normal. Fluorescein fundus angiography con- 
firmed the diagnosis,' and showed a slight 
leakage in the macular area. Results of electro- 
retinography and electro-oculography were 
normal. Static perimetry of the right eye dis- 
closed a relative central defect of 7 dB. Color 
vision testing with a Nagel anomaloscope 
showed an obvious pseudoprotanomaly (mean 
match, 52 + 2S.D.; normal range, 42 + 25.D.). 
Results of a Farnsworth Panel D-15 test and 
Ishihara and Hardy-Rand-Rittler tests were 
normal. Foveal densitometry with the Utrecht 
retinal densitometer’ on the preferred, foveal 
fixating point of the right eye demonstrated a 
profound disturbance of cone photopigment 
kinetics. The density difference between fully 
dark-adapted and fully bleached was 0.05 (nor- 
mal mean, 0.32 + 0.03 S.D.) with a strongly 
increased time constant of pigment regenera- 
tion of 218 + 77 seconds (normal mean, 99 + 10 
seconds). Laboratory serum tests did not show 
increased serum levels of total IgG and total 
IgM, as reported recently.’ Results of serum 
tests of IgA, C3, C4, C-reactive protein, VDRL, 
antinuclear antibody, rheumatoid factor, HLA- 
B27, Toxoplasma, erythrocyte sedimentation 
rate, and IgM of herpes zoster and herpes 
simplex were negative. Immunofluorescence of 
herpes simplex IgG was 1:64 and varicella zos- 
ter was >1:1,024. 

Within two weeks after the patient’s first 
visit, visual acuity was R.E.: 20/20. The density 
difference had improved to 0.12 and the time 
constant of pigment regeneration was 98 + 19 
seconds. The pseudoprotanomaly was less ob- 
vious (mid match, 48 + 5 S.D.). Results of an 
electroretinogram and an electro-oculogram 
were normal. Four weeks after the first visit, 
visual acuity was R.E.: 20/16. Examination of 
the fundus showed perifoveal retinal pigment 
epithelium granularity. The dots had complete- 
ly disappeared. The density difference re- 
mained 0.12, and the time constant was 84 + 
19 seconds. Static perimetry showed a relative 
central defect of 2 dB and a mid match of 45 + 2 
S.D. was noted on anomaloscopy. On fluores- 
cein fundus angiography the optic disk edema 
had obviously decreased. No macular leakage 
was observed, although some window defects 
were noted. With regard to the granularity, 
these defects were less than expected. Eight 
weeks after onset, visual acuity was R.E.: 20/13; 
results of color vision tests, visual fields, and 
densitometric registration were within normal 
limits. Immunofluorescence of herpes simplex 


IgG was negative and varicella zoster IgG was 
1:1,024. 

In conclusion, we confirmed by retinal densi- 
tometry that in the multiple evanescent white- 
dot syndrome, gross abnormalities exist during 
the active stage at the level of the cone photo- 
receptor outer segments, even with normal 
electroretinographic findings. This has been 
suggested in cases with abnormal electroreti- 
nographic findings. The anomaloscopic results 
corroborate these results. The low density and 
increased time constant of pigment regenera- 
tion during the active stage, together with a 
slight leakage of dye in the macula on fluores- 
cein angiography, confirm the proposed model 
of transient metabolic disturbance at the level 
of the pigment epithelium-photoreceptor com- 
plex. 
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Brown’s Syndrome in Twins 


Edwin Wortham V, M.D., 
and J. S. Crawford, M.D. 


Department of Ophthalmology, Hospital for Sick 
Children. 


Inquiries to J. S. Crawford, M.D., Department of Oph- 
thalmology, Hospital for Sick Children, 555 University 
Ave., Toronto, Ontario, Canada M5G 1X8. 

The superior oblique tendon syndrome, a 
motility defect manifested by a deficiency of 
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elevation of the adducted eye, was originally 
described by Brown’? in 1950. Katz, Whitmore, 
and Beauchamp’ reported a case of Brown’s 
syndrome in monozygotic twin girls. Although 
evidence of genetic influence in Brown’s syn- 
drome is scant, scattered case reports suggest 
that it may be transmitted by an autosomal 
dominant gene with variable penetrance.’ 

We examined monozygotic twin girls at 23⁄4 
years of age. On examination, the first twin had 
a right esotropia of 40 prism diopters, absence 
of elevation in adduction of the right eye, and 
right amblyopia. Results of examination of the 
second twin showed mirror imaging of the 
same symptoms. She had a left esotropia of 40 
prism diopters, absence of elevation in adduc- 
tion of the left eye, and left amblyopia (Figure). 
Although born six weeks prematurely, both 
girls had normal refractive errors for their age. 
There was no history of ocular or birth trauma, 
and no family history of strabismus. Results of 
laboratory studies of the ABO, Rh, MNS, and 
Lewis blood group systems from both the twins 
and their parents disclosed a 97% probability 
that these twins are monozygous. 

A combined superior oblique muscle tenoto- 
my and an inferior oblique muscle recession 
was performed on the involved eye of each girl. 
Intraoperatively, limitation of elevation in ad- 
duction was noted in the involved eye of each 
child. No other abnormality of duction was 
found. 

Brown subdivided this condition into true 
and simulated syndromes. True (congenital) 
Brown’s syndrome includes only those cases 
that have a congenitally short anterior sheath 
of the superior oblique tendon. Simulated 
Brown’s syndrome includes all cases with fea- 





Figure (Wortham and Crawford). Brown’s syn- 
drome in monozygotic twins. Note the absence of 
elevation of the outer eye in each twin. 


tures similar to those of the true group. Both 
are further classified as spontaneous recovery 
cases, intermittent cases, and acquired cases.‘ 
It is now agreed that most of true Brown’s 
syndrome cases result from a tight superior 
oblique tendon.’ 

The cause of the mirror imaging in our pa- 
tients is not certain. It is highly unlikely that a 
gestational insult occurred before monozygotic 
cleavage. This insult would have to have been 
instantaneous, approximately two weeks in 
gestation, and well localized to have affected 
only the superior oblique muscle complex. We 
believe that this case provides further evidence 
of a genetic basis for some cases of Brown’s 
syndrome. 
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Cartilagenous Choristoma of the 
Eyelid Tarsus 


Joseph A. Mauriello, Jr., M.D., 

James A. Voglino, B.A., 

and Nuflo Otazo, M.D. 

Oculoplastics and Ophthalmic Pathology Sections, 


Department of Ophthalmology, UMDNJ—New Jer- 
sey Medical School, Eye Institute of New Jersey. 


Inquiries to Joseph A. Mauriello, Jr., M.D., Department 
of Ophthalmology, UMDNJ—New Jersey Medical School, 
15 S. Ninth St., Newark, NJ 07107. 

Cartilage in the orbit is usually found only at 
the trochlea. Bowen and associates! reported a 
case of a cartilagenous hamartoma of the orbit. 
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Fig. 1 (Mauriello, Voglino, and Otazo). Appear- 
ance of the lesion on eversion of left upper eyelid. 


Others** have reported simple and complex 
(more than one choristomatous tissue) cho- 
ristomas of the epibulbar surface. 

An 11-year-old girl developed a 1-mm mass 
in the medial aspect of the left upper tarsus. 
Although there was no history of inflamma- 
tion, the working diagnosis was chalazion. 
Excisional biopsy of the mass through a small 
skin incision showed hyaline cartilage. The 
lesion gradually recurred over a two-year peri- 
od and was slightly larger than its original size. 
The patient was referred to one of us (J.A.M.) 
for further evaluation. 

Results of an ocular examination disclosed a 
firm, somewhat irregular recurrent mass that 
was palpable through the skin at the medial 
aspect of the tarsus. Eversion of the eyelid 
showed that the mass was within the tarsus 
(Fig. 1). The mass was excised using a conjunc- 
tival approach. It was found to be intratarsal 
and extended minimally into the overlying or- 
bicularis muscle. There was no recurrence of 
the mass after one year. 

Microscopy of both the original lesion and 
the recurrent mass showed mature chondro- 
cytes in a fibrous matrix. The specimens were 
identified as nodular islands of hyaline carti- 
lage (Fig. 2). 

Although cartilage and bone may be found in 
scleral tissues of fish, amphibians, reptiles, and 
birds,’ such findings in human scleral tissues 
are rare.'* Since cartilage is not normally pres- 
ent in human eyelid tissues, we have classified 
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Fig. 2 (Mauriello, Voglino, and Otazo). Chondro- 

cytes are present within the cartilagenous 

choristoma (hematoxylin and eosin, X 300). 





this lesion as a choristoma. The origin of the 
growth is presumably primitive mesoderm, 
which also gives rise to the tarsus. 
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Sulfur Hexafluoride Gas in the Repair of 
Intractable Descemet’s Membrane 
Detachment—Correction 


EDITOR: 

In our Letter to the Journal, “Sulfur hexa- 
fluoride gas in the repair of intractable Desce- 
met’s membrane detachment” (Am. J. Oph- 
thalmol. 104:660, December 1987), two errors 
occurred during the editorial process. 

The second sentence in the last paragraph 
on page 661 should read “In managing this 


case, we tried unscrolling Descemet’s mem- 
brane with a spatula, full-thickness corneal 

fixation sutures and reapproximation with air, 
but the large Descemet’s membrane detach- 

ment persisted.” The sentence that begins on 
the third line of page 662 should read, “We 
then tried a new technique: injection of 20% 
sulfur hexafluoride gas, which does not ex- 
pand,” but lasts longer than air in the eye.” 

NEIL B. ZUSMAN, M.D. 

GEORGE O. WARING III, M.D. 

LAWRENCE V. NAJARIAN, M.D. 

LOUIS A. WILSON, M.D. 

Atlanta, Georgia 


Vitrectomy Surgery in Proliferative 
Sickle Retinopathy—Correction 


EDITOR: 

Further examination of Patients 2 and 3 de- 
scribed in our article, ‘“Vitrectomy surgery in 
proliferative sickle cell retinopathy” (Am. J. 
Ophthalmol. 104:133, August 1987), docu- 
ments hemoglobin SC disease, and not SS dis- 
ease as previously noted. 

CRAIG M. MORGAN, M.D. 
Huntington, West Virginia 
DONALD J. D’AMICO, M.D. 

Boston, Massachusetts 





BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Walsh and Hoyt’s Clinical Neuro-Ophthal- 
mology, ed. 4, vol. 3. Ocular, Orbital and 
Intracranial Tumors and Related Conditions. 
By Neil R. Miller. Baltimore, Williams and Wil- 
kins, 1987. 1870 pages, index, illustrated. $102 


Reviewed by NANcy NEWMAN 
San Francisco, California 


This is the third volume of a projected five 
volumes in the fourth edition of Walsh and 
Hoyt’s Clinical Neuro-Ophthalmology. The 
first two volumes covered the visual sensory 
system; the optic nerve; the autonomic nervous 
system; pupillary function; accommodation 
and lacrimation; the oculomotor system: em- 
bryology, anatomy, physiology, and topo- 
graphic diagnosis; and the sensory innervation 
of the eye and orbit. It is projected that volume 
4 will cover vascular disease and trauma and 
that volume 5 will be concerned with inflamma- 
tory, infectious, and functional disease. 

This volume contains 11 chapters, which 
cover the following in order: neuro-ophthalmic 
topographic diagnosis of tumors and related 
conditions; tumors of neural ectodermal origin; 
tumors of the meninges and related tissues; 
meningiomas and _ sarcomas; tumors of 
maldevelopmental origin and related lesions; 
tumors of the pituitary gland; tumors and ham- 
artomas of blood vessels; tumors of cranial and 
peripheral nerves; tumors involving hemato- 
poietic cells and tissue; miscellaneous tumors 
of neuro-ophthalmic interest; paraneoplastic 
syndromes; and the phakomatoses. 

As we have come to expect from Dr. Miller, 
this is a comprehensive compilation of a wealth 
of clinical and pathologic material. Of necessi- 
ty, because of the nature of the topics, there is a 
good deal of repetition and Dr. Miller has had 
to make some choices where conflicts exist 
among experts vis-a-vis terminology and classi- 
fication. This he has done even-handedly and, 
from a clinician’s viewpoint, effectively. 

Many details are better tended to than in 
earlier volumes. The paper has been consistent- 
ly upgraded and the typographical and com- 
puter errors are negligible in this volume. In 
particular, the index is much more inclusive 
(but still could be improved). The magic of 
computer enhancement has improved the qual- 
ity of many of the figures taken from earlier 
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texts, in particular, Russell and Rubinstein’s 
“Pathology of Tumors of the Nervous System” 
and Dr. Rubinstein’s “Tumors of the Central 
Nervous System.” The lavish use of appropri- 
ate illustrations is a significant plus for this 
volume. 

This volume, like the others in the series, 
probably will be the “gold standard” until Dr. 
Miller revises it. It is a must for those with an 
abiding interest in the topics covered, all medi- 
cal, ophthalmologic, neurologic, neurosurgi- 
cal, and pathology libraries and it will be a 
welcome resource for clinicians and researchers 
in many other disciplines because of its cover- 
age of the endocrinologic aspects of pituitary 
tumors, the phakomatoses, paraneoplastic syn- 
dromes, and other topics with ramifications in 
many branches of medicine. Bravo! Dr. Miller. 


Surgery of the Eye, two volumes. Edited by 
Stephen R. Waltman, Richard H. Keates, Creig 
S. Hoyt, Bartley R. Frueh, Jonathan Herschler, 
and Denis M. Carroll. New York, Churchill Living- 
stone, Inc., 1988. 1111 pages, index, illustrated. 
$240 


Reviewed by E. MICHAEL VAN BUSKIRK 
Portland, Oregon 


This text provided a monumental task for the 
publishers and six principal editors: to collect 
the works of the 71 contributing authors over 
the broad scope of ocular surgery. Their task 
was to preserve consistency in format, quality, 
and scope, while avoiding duplication and seri- 
ous deletion. The editors have compiled a gen- 
erally excellent and complete text that will 
serve its readers admirably as a thorough refer- 
ence for the entire spectrum of ocular surgery, 
from adjustable sutures to Z-plasty. Like any 
multiauthored endeavor, some chapters out- 
shine others, but the majority speak with au- 
thority and provide state-of-the-art guidelines 
to the performance of each procedure. The 
sections are well organized, progressing from 
routine and mundane procedures to more com- 
plex and unusual ones. Handsomely boxed as a 
two-volume set, Surgery of the Eye should 
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serve as a useful and convenient reference that 
surgeons will want to review before approach- 
ing an uncommonly performed operation or 
when contemplating what may be in store for 
the patient with extraordinarily complex or 
unusual disorders. 

This is not strictly a “how to” manual for 
routine eye surgery, but a useful introduction 
for the beginning eye surgeon, which discusses 
indications and perspectives as well as the 
various procedures. It does not, however, pro- 
vide sufficient detail to serve the prospective 
surgeon as the only guide through every proce- 
dure. Entire books have been written about 
some of the topics addressed in many of the 
chapters. Future editions should include an 
introduction or an opening chapter devoted to 
some of the general principles of ocular sur- 
gery, such as the handling of delicate instru- 
ments, the grasping, cutting, and suturing of 
ocular tissue, and intraocular pressure dynam- 
ics during ocular surgery. 

The highly personal tone of the text provides 
charm and character, as well as authority. Such 
a personal approach could risk substituting 
timeless principles with contemporary fads. It 
demands that the editors separate trendy 
soothsaying from relevant controversy, and 
they have met these demands. Most aspects of 
ocular surgery receive a balanced perspective, 
which provides the reader with a valuable ref- 
erence and contemporary view of ocular sur- 
gery. 

Surgery of the Eye provides a broad and 
thorough reference for ocular surgeons in 
which both residents and graduate ophthal- 
mologists will find authoritative descriptions of 
contemporary surgical management. 





Primer of Biostatistics. The Program. By Stanton 
A. Glantz. Computer disk with instructions for 
use. New York, McGraw-Hill Book Co., 1988. $35 


Reviewed by JONATHAN C. JAVITT 
Baltimore, Maryland 


Over the past years, clinical research has 
evolved to the point where most papers sub- 
mitted for publication in the ophthalmic litera- 
ture require some degree of statistical analysis 
of the data. While large studies requiring com- 
plex multivariate analysis generally require the 


participation of a statistician for data analysis, 
it is often impractical to engage a biostatistician 
every time one needs to perform a t-test or 
chi-square analysis. Although there are a num- 
ber of excellent statistical programs designed to 
run on microcomputers, they tend to cost sev- 
eral hundred dollars and often require fair 
knowledge of biostatistics. None of the tradi- 
tional packages teach the user how to analyze 
data. Moreover, these packages often require 
establishing a database for each study, which 
can be time consuming. 

Many clinical investigators continue to turn 
to the statistics textbook and a calculator for 
their daily needs. For many years, Dr. Glantz’s 
Primer of Biostatistics has served as an invalua- 
ble resource to the clinician in need of basic 
statistical techniques. 

Combined with the second edition is a menu- 
driven software package that will run on any 
IBM-compatible computer. The minimum com- 
puter configuration is a floppy disk drive and 
256K of memory. The program will support a 
math co-processor (8087 or 80287) for faster 
calculations if the computer is so equipped. A 
Macintosh version of the software is expected 
in May 1988. Unprecedented and long overdue, 
this product contains the clarity of writing of a 
book, is sold through bookstores by a book 
publisher, and is offered at a book price. In 
addition to the well documented manual, the 
program itself will assist the user in choosing 
the appropriate test based upon the type of 
data being analyzed. As such, it serves as a 
clever teaching tool in addition to its analysis 
functions. 

The book is organized into well-illustrated 
sections that cover descriptive statistics, tech- 
niques for comparing two or more groups, 
methods for analyzing rates and proportions, 
and basic techniques for analyzing treatment 
outcomes and assessing confidence limits. Each 
type of analysis is accompanied by an example 
from an actual clinical study. Exercises are 
offered at the end of each chapter with answers 
at the back of the book. The only criticism of the 
primer is that, although statistical tables are 
interspersed throughout the text as the corre- 
sponding test is discussed, they are not avail- 
able in an appendix for quick access. 

The addition of the software program makes 
those standard tables obsolete, however. The 
diskette as supplied ran flawlessly. Upon typ- 
ing “PRIMER” at the prompt on my computer, 
I was instantly presented with a menu listing 
the various analyses available. If the user 
chooses the “recommend test” option, the pro- 
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gram will ask a series of questions about the 
type of data being analyzed and then suggest 
the most appropriate test. 

The program runs all of the basic statistical 
tests described in the book and does so in the 
most straightforward possible manner. For 
each test, one has the option of entering the 
raw data or reading a file that is easy to prepare 
with any standard word processor. Many tests 
will allow the user to enter the means, standard 
deviations, and other characteristics of the 
sample group, rather than each data point. 

This software is not designed to perform 
complex multivariate analyses, or handle any 
data set larger than 200 data points. These are 
tasks best left to more powerful database and 
statistical packages that require some statistical 
expertise. I was able to perform t-tests and 
other comparative statistics on a study with 
two groups of 50 patients each in less than ten 
minutes. The same task would have taken con- 
siderably more time on a full fledged micro- 
computer or mainframe statistical package. At 
a price much more consistent with a textbook 
than a software package, Primer of Biostatistics 
is an invaluable addition to the armamentarium 
of any clinical investigator. 


Diabetes and Its Ocular Complications. By Wil- 
liam E. Benson, Gary C. Brown, and William 
Tasman. Philadelphia, W. B. Saunders Compa- 
ny, 1988. 216 pages, index, illustrated. $65 


Reviewed by MATTHEW D. Davis 
Madison, Wisconsin 


This comprehensive review of the ocular 
complications of diabetes by three outstanding 
ophthalmologists with broad experience in this 
area will be a welcome addition to any ophthal- 
mic library. The first third of the text reviews 
the epidemiology of diabetic retinopathy and 
theories regarding its pathogenesis. Also in- 
cluded here are chapters on psychophysical 
and electrophysiologic abnormalities and on 
the blood retinal barrier. The second major 
section of the book deals with the clinical 
findings, differential diagnosis, and course of 
retinopathy, and with nonretinal ocular com- 
plications as well. The final section considers 


treatment and concludes with a chapter on 
histopathologic findings by David Apple and 
associates. 

Each chapter reviews much of the volumi- 
nous relevant literature, and provides both a 
useful summary of current opinions and a 
guide for those wishing to pursue any specific 
area in greater depth. Perhaps of greatest value 
to ophthalmologists involved in the treatment 
of diabetic retinopathy will be the practical 
suggestions regarding management derived 
from the authors’ extensive clinical experience. 


Uveitis. A Colour Manual of Diagnosis and 
Treatment. By Jack J. Kanski. Stoneham, Mas- 
sachusetts, Butterworths, 1987. 114 pages, 
index, illustrated. $59.95 


Reviewed by WILLIAM W. CULBERTSON 
Miami, Florida 


This is a beautifully illustrated and concise 
handbook, which could serve as a handy refer- 
ence source for ophthalmologists dealing with 
frustrating cases of uveitis. An excellent intro- 
ductory chapter orients the reader to the vari- 
ous classifications, schemes, and general clini- 
cal features of uveitis. This is followed by 
chapters on uveitis associated with arthritis, 
noninfectious systemic diseases, and chronic 
systemic infections. Subsequent chapters deal 
with parasitic, viral, and fungal infections and 
‘‘idiopathic specific uveitis entities.” The book 
concludes with three chapters on the general 
medical management of uveitis and surgery for 
complicated cataracts and secondary glauco- 
mas. 

Probably the most worthwhile features of the 
book are Dr. Kanski’s interspersed clinical 
notes and the excellent diagrams and clinical 
photographs that illustrate each type of uveitis. 
The sections on toxoplasmosis and juvenile 
rheumatoid arthritis are especially well written 
and illustrated. Techniques for performing pro- 
cedures such as chelation of band keratopathy, 
periocular corticosteroid injections, and pars 
plana lensectomy are described in a helpful, 
practical manner. 

The manual would be of even greater practi- 
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cal assistance to ophthalmologists if more spe- 
cific details of treatment (doses, end points of 
treatment, and the like) were included. An 
additional chapter describing the systematic 
workup of patients with unknown types of 
uveitis would have been useful in this other- 
wise comprehensive book. 


Books Received 


Ophthalmology Annual 1988. Edited by Robert D. 
Reinecke. New York, Raven Press, 1987. 256 
pages, index, illustrated. $73 


Dr. Reinecke’s series of “Annuals” has de- 
veloped into a collection of valuable reviews of 
small topics. These clear, instructional reviews 
should have a large readership. There are many 
ophthalmologists around the world eager to 
learn what’s new in modern eye care. If this 
volume were translated into Spanish or Chi- 
nese, for example, I expect it would be highly 
valued. 


The Ocular Fundus. Methods of Examination 
and Typical Findings, ed. 5. By Arno Nover. 
Translated by Frederick C. Blodi. Stuttgart, Ger- 
many, F. K. Schattauer, 1987. Softcover, 197 
pages, index, illustrated. $50 


The fifth edition, with minor changes from 
the fourth edition, is now available in soft- 
cover. As before, the fundus pictures are crys- 
tal clear. 





Contact Lens Perspectives. By Richard M. Hill. 
New York, Professional Press Books, 1988. 112 
pages, illustrated. $22.50 


Another small book by the author of ‘’Curios- 
ities of the Contact Lens.” This one should also 
be popular. It will be a good source of basic 
information about contact lens wear for resi- 
dents in ophthalmology. Each of the 30 short 
chapters has a catchy title and many clear 
graphs of uniform design. 


Primary Eye Care in Developing Nations. By 
Larry Schwab. New York, Oxford University 
Press, 1987. 203 pages, softcover, index, illus- 
trated. $9.95 


This is a simple guide to the practical man- 
agement of severe eye disease under difficult 
conditions. It is aimed at medical assistants and 
general physicians in remote parts of the world 
who must get along with limited supplies and 
the simplest equipment. It is an altogether 
admirable little book whose very existence and 
availability should help to prevent a lot of 
blindness. 


Optics for Ophthalmologists. By Alfredo A. 
Sadun and James D. Brandt. New York, 
Springer-Verlag New York, Inc., 1987. Softcover, 
104 pages, illustrated. $19.95 


This clear workbook for ophthalmology resi- 
dents who want to understand ophthalmic op- 
tics is complete with problems to work, multi- 
ple choice questions, and a “crib” sheet. 


A Manual of Visual Anatomy and Physiology. By 
Harry J. Wyatt. New York, Professional Press 
Books, 1988. Softcover, 218 pages, illustrated. 
$20 


This laboratory manual for students offers a 
brief overview of the anatomy and physiology 
of the visual system as seen through the au- 
thor’s own “chalk board” diagrams. 
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The Merck Manual, ed. 15. Edited by Robert 
Berkow, Editor-in-Chief, and Andrew J. Fletcher, 
Assistant Editor. Rahway, New Jersey, Merck & 
Co., Inc., 1987. 2,576 pages, index. $21.50 


The Merck Manual still tries to jam as much 
information as it can into its small format. It is 
now up to over 2,500 pages and is as popular as 
ever. The last edition sold 800,000 copies. A 


. . Š ! 
two-volume softcover version is available at the 


same price. 





For Our Patients: Diabetic Retinopathy. By How- 
ard Schatz and H. Richard McDonald. San Fran- 
cisco, The Retina Research Fund, 1988. Soft- 
cover, 71 pages, black and white version, $3.00; 
color version, $15 


This clear and informative booklet on diabet- 
ic retinopathy joins a similar booklet on macu- 
lar degeneration by the same authors (AJO, 
Sept. 1987) in what promises to be an exempla- 
ry instructional series. 


Obituary 


ZACHARIAS DISCHE 
1896-1988 


Zacharias Dische died at the age of 92 years 
in New York City, Jan. 21, 1988. He was born in 
Poland in 1896, served in the Austrian- 
Hungarian army, and received the M.D. degree 
from the University of Vienna. He entered the 
biochemistry laboratory of Professor Furth and 
became chief of biochemistry of the Institute of 
Physiology of the University of Vienna in 1931. 
He discovered the pentose shunt reaction of 
intermediary hexose metabolism. In 1938 he 
went to France where he worked briefly at the 
University of Marseille and discovered the 
“feedback mechanism” of the control of enzy- 
matic processes. He then worked at Mount 
Sinai Hospital, and then the departments of 
biochemistry and ophthalmology of Columbia 
University. There he clarified the chemical 
mechanism of the clarity of the cornea, lens, 
and vitreous. He discovered a large number of 
color reactions to identify various sugars. He 
received the Proctor Medal award of the Asso- 
ciation for Research in Ophthalmology on June 
9, 1965. 

FRANK W. NEWELL 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Anaesthesia 


Anaesthesia and septo-optic dysplasia. Sher- 
lock, D. A., and McNicol, L. R. (Royal Hosp. for 
Sick Children, Yorkhill, Glasgow G3 8SJ, Scot- 
land). Anaesthesia 42:1302, 1987. 


Septo-optic dysplasia (De Morsier’s syn- 
drome) is a congenital, neurologic disorder that 
may be the most common cause of optic nerve 
hypoplasia. Associated with the optic nerve 
hypoplasia is an absence or abnormality of the 
septum pellucidum, midbrain anomalies, and 
hypothalmic/pituitary dysfunction. There may 
be orthopedic deformities and hypotonia. Af- 
flicted children are subject to seizures particu- 
larly after general anesthesia. Children of ab- 
normally small stature, with defective vision, 
spasticity, and a history of seizures, should be 
carefully monitored for optic nerve hypoplasia 
before undergoing any surgical procedure. Peri- 
Operative corticosteroid therapy and preven- 
tion of hypoglycemia may be required. (1 fig- 
ure, 1 table, 5 references)—David Shoch 


Australian and New Zealand 
Journal of Ophthalmology 


Survival of corneal endothelium in McCarey- 
Kaufman (M-K) medium subjected to agita- 
tion. Robertson, |. F., Carrol, N., Brooks, 
A. M. V. (82 Collins St., Melbourne, 3000, Aus- 
tralia). Aust. N.Z. J. Ophthalmol. 15:303, 1987. 


Human corneas were bisected and each half 
placed in McCarey-Kaufman medium. One was 
agitated mechanically and the other was kept 
stationary. Scanning electron microscopy 
showed no difference in endothelial structure. 
The results are significant since some donor 
corneas are now transported long distances. (7 
figures, 3 references)—Ronald F. Lowe 


571 


Computer-aided volume measurement of cho- 
roidal melanomas. Gosbell, A. D., Barry, W. R., 
and Favilla, |. (15 Collins St., Melbourne, 3000, 
Australia). Aust. N.Z. J. Ophthalmol. 15:349, 
1987. 


Using a combination of conventional B-scan 
ultrasonography, standard video techniques, 
computer image digitization, and area analysis, 
it is possible to measure the volume of choroi- 
dal melanomas by area calculation of succes- 
sive ultrasound image slices, thus allowing the 
monitoring of such tumors. This study de- 
scribed the design of a combined water-bath 
and linear tracking B-scan transducer together 
with the instrumentation and computer soft- 
ware required. The results of volume measure- 
ments performed upon eye models demon- 
strated that melanomas of volume greater than 
100 mm? could be measured with an average 
error of 6%. (19 figures, 13 references)—Ronald 
F. Lowe 


British Journal of Ophthalmology 


Morphological changes in the human corneal 
epithelium associated with surgical corneal 
clouding. Hague, S., Dilly, N., and Thompson, 
G. M. (Dept. Ophthalmol., St. George’s Hosp., 
Blackshaw Rd., London SW17 OQT, England). 
Br. J. Ophthalmol. 71:729, 1987. 


In this study the authors removed small spec- 
imens of the peripheral corneal epithelium 
from ten patients undergoing surgical proce- 
dures. Seven patients had extracapsular lens 
extractions with a lens implant, two had extra- 
capsular extractions, and one had a lens aspira- 
tion. They found no correlation between corne- 
al clouding and preoperative medications, 
operative fluids used, or duration of surgery. 
Care was taken not to injure the cornea with 
any solutions used to sterilize the fornices. 
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Corneal clouding could not be prevented by 
simple instillation of saline on the cornea. The 
authors concluded that the major cause of epi- 
thelial clouding in intraocular surgery is dam- 
age to the endothelium and interference with 
the pump mechanism. There appears to be a 
correlation between the degree of corneal 
clouding and the use of closed intraocular infu- 
sion during surgery. (8 figures, 7 references)— 
David Shoch 


Intraocular reticulum cell sarcoma: diagnosis 
by choroidal biopsy. Kirmani, M. H., Thomas, 
E. L., Rao, N. A., and Laborde, R. P. (Estelle 
Doheny Eye Foundation, USC School of Med., 
1355 San Pablo St., Los Angeles, CA 90033). Br. 
J. Ophthalmol. 71:748, 1987. 


Reticulum cell sarcoma manifests in the eye 
as a chronic uveitis that does not respond to the 
usual corticosteroid therapy. The diagnosis can 
often be made by vitreous biopsy. In the pa- 
tient described a pars plana vitrectomy failed to 
detect reticulum cell sarcoma. Results of fur- 
ther physical examination were within normal 
limits, and there was no evidence of any en- 
larged lymph nodes or lacrimal glands. Other 
forms of cancers were ruled out as well. It was 
decided to perform a choroidal biopsy and this 
was done through a scleral window. Histologic 
examination confirmed the diagnosis of reticu- 
lum cell sarcoma. The patient was treated with 
external beam radiation, and methotrexate was 
given intrathecally at weekly intervals for one 
month. Transscleral choroidal biopsy is indicat- 
ed in patients with negative vitreous biopsy 
results and strong clinical evidence for this 
usually fatal lymphoma. (8 figures, 25 
references)—David Shoch 


Contrast sensitivity, acuity, and the perception 
of ‘real-world’ targets. Owsley, C., and Sloane, 
M. E. (Dept. Ophthalmol., School of Med., Eye 
Foundation Hosp., Univ. Alabama at Birming- 
ham, Birmingham, AL 35294). Br. J. Ophthalmol. 
71:791, 1987. 


A major assumption underlying the use of 
contrast sensitivity testing is that it predicts 


whether a patient has difficulty seeing objects 
encountered in everyday life. However, there 
has been no large-scale attempt to examine 
whether this putative relationship actually ex- 
ists. The authors examined this assumption 
using a clinic based sample of adults aged 20-77 
years. Contrast thresholds were measured for 
both: (1) gratings of 0.5-22.8 cycles/degree; and 
(2) real-world targets (faces, road signs, ob- 
jects). Multiple regression techniques indicated 
that the best predictors of thresholds for real- 
world targets were age and middle to low spa- 
tial frequencies. Models incorporating these 
variables accounted for 25-40% of the variance. 
Although acuity significantly correlated with 
thresholds for real-world targets, the inclusion 
of acuity as a predictor variable did not im- 
prove the model. These data provide direct 
evidence that spatial contrast sensitivity can 
effectively predict how well patients see targets 
typical of everyday life. (2 figures, 5 tables, 17 
references)—Authors’ abstract 


Collagen distribution in the lamina cribrosa and 
the trabecular meshwork of the human eye. 
Rehnberg, M., Ammitzboll, T., and Tengroth, B. 
(Dept. Ophthalmol., Karolinska Inst. and Hosp., 
S-104 01 Stockholm, Sweden). Br. J. Ophthal- 
mol. 71:886, 1987. 


The authors undertook a study to determine 
the types of collagen present in the sclera 
compared to the lamina cribrosa. They found 
that the sclera consists primarily of Type 1 
collagen, usually found in tendons and skin. In 
addition to collagen Type 1, collagen Types 3 
and 4 were found in the lamina cribrosa, the 
trabecular meshwork, and the retrolaminary 
optic nerve. Type 3 is usually found in blood 
vessels, whereas Type 4 is found in basement 
membrane. (4 figures, 1 table, 5 references)— 
David Shoch 


isolated foveal hypoplasia. Oliver, M. D., Dotan, 
S. A., Chemke, J., and Abraham, F. A. (Eye 
Dept., Kaplan Hosp., 76-100 Rehovot, Israel). Br. 
J. Ophthalmol. 71:926, 1987. 


The authors described 15 cases of foveal hy- 
poplasia without any other generalized or ocu- 
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lar disease. The characteristic findings were 
normal optic nerve heads; absent or abnormal 
macular and foveal reflexes; and retinal capil- 
laries, which ran from the upper and lower 
arcades close to the presumed foveal area. 
Some of the capillaries crossed the horizontal 
meridian. Fluorescein angiograms were per- 
formed on seven patients. In four there was a 
lack of macular pigmentation so that the cho- 
roidal fluorescence showed through. The diag- 
nosis of isolated foveal hypoplasia should be 
considered when nystagmus is present without 
generalized or ocular disease. (4 figures, 1 
table, 13 references)—David Shoch 


International Journal of Radiation 
Oncology, Biology, Physics 


Radiation therapy for Graves’ ophthalmopathy: 
a retrospective analysis. Palmer, D., Green- 
berg, P., Cornell, P., and Parker, R. G. (Dept. 
Radiat. Oncol., UCLA Ctr. for the Health Sci., Los 
Angeles, CA 90024). Int. J. Radiat. Oncol. Biol. 
Phys. 13:1815, 1987. 


Most patients with Graves’ ophthalmopathy 
can be controlled with large doses of corticoste- 
roids or with orbital decompression. There are 
patients, however, for whom corticosteroids 
are contraindicated and who are not good can- 
didates for surgery. Radiation is an alternative 
therapy for these patients. The authors did a 
retrospective analysis of 29 patients with 
Graves’ ophthalmopathy. Median follow-up 
was 49 months. The results were evaluated by 
three different specialists: a radiation oncolo- 
gist, an ophthalmologist, and an endocrinolo- 
gist. They agreed that about 50% of the patients 
had improved with respect to most signs and 
symptoms including proptosis. The soft tissue 
changes were relieved in about 75% of of the 
patients. In contrast, ophthalmoplegia re- 
sponded poorly. Of some significance is the 
finding that 13 patients required surgery for 
residual signs and symptoms after the radia- 
tion therapy. (6 figures, 3 tables, 11 references) 
—David Shoch 


International Ophthalmology 
Clinics 
The epidemiology of diabetic retinopathy: 
findings from the Wisconsin epidemiologic 
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study of diabetic retinopathy. Klein, R. (Dept. 
Ophthalmol., 600 Highland Ave., Madison, WI 
53792). Int. Ophthalmol. Clin. 27:230, 1987. 


An epidemiologic study of more than 10,000 
diabetic patients residing in southern Wiscon- 
sin showed that despite medical management, 
nearly all of the younger onset diabetics who 
take insulin have retinopathy after 25 years of 
the disease. A high proportion of this group 
have proliferative retinopathy. Those who de- 
velop diabetes later in life do not have as high 
an incidence of diabetic retinopathy but ac- 
count for the large proportion of the diabetic 
persons in any population. Diabetic children 
have a low risk of retinopathy before puberty. 
After puberty the risk of retinopathy increases 
with duration of the disease. The epidemiolog- 
ic study indicates that increased blood glucose 
levels and higher blood pressure are associated 
with the presence and severity of retinopathy. 
(6 figures, 4 tables, 48 references)—David 
Shoch 


Journal of Ocular Pharmacology 
Ganglioside administration in retinitis pigmen- 
tosa. Newsome, D. A., Dorsey, F. C., May, J. G., 
Bergsma, D. R., and Bazan, N. G. (LSU Eye 
Center, 2020 Gravier, Ste. B, New Orleans, LA 
70112). J. Ocular Pharmacol. 3:323, 1987. 


The authors evaluated the effectiveness of a 
daily 40-mg intramuscular dose of ganglioside 
in individuals with retinitis pigmentosa. The 
study was performed in a prospective, double- 
blind, randomized, placebo-controlled trial in 
30 subjects with retinitis pigmentosa. The crite- 
ria for improvement were visual field area and 
electroretinographic response amplitudes. 
When the code was broken it was found there 
was a marginally statistically significant in- 
crease in visual field area in the ganglioside- 
treated group. For those patients who had a 
recordable electroretinogram at baseline and 
received a drug there was an increase in ampli- 
tude in three of the five patients. The data 
recorded here do not warrant the use of gangli- 
oside for treatment at this time but do indicate 
the possible usefulness of a larger study. (3 
tables, 32 references)—David Shoch 
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Neurology 


Cerebral metabolism and patterned visual stim- 
ulation: A positron emission tomographic 
study of the human visual cortex. Kushner, 
M. J., Rosenquist, A., Alavi, A., Rosen, M., Dann, 
R., Fazekas, F., Bosley, T., Greenberg, J., and 
Reivich, M. (Cerebrovascular Res. Ctr., Dept. 
Neurol., 429 Johnson Pavilion, 36th & Hamilton 
Walk, Univ. Pennsylvania, Philadelphia, PA 
19104). Neurology 38:89, 1988. 


The visual cortical metabolic activities of nor- 
mal, right-handed men, aged 18 to 30 years, 
were studied by means of positron emission 
tomography employing a radioactive glucose 
compound (F-fluorodeoxyglucose). In gener- 
al, stimulation of the macular region of either 
hemifield produced a significant increase in 
metabolism of the contralateral posterior striate 
cortex. However, there were highly significant 
asymmetries in metabolism of the prefrontal 
and inferior parietal cortices, and metabolic 
activation in extrastriate areas was greater on 
the right side. This study confirmed that the 
right hemifields are represented in the left 
visual cortex and vice versa. What has not been 
noted previously is that the right cerebral 
hemisphere may be specialized for visual proc- 
essing. (3 figures, 3 tables, 38 references)— 
David Shoch 


Magnetic resonance imaging of the optic nerve 
in optic neuritis. Miller, D. H., Newton, M. R., 
van der Poel, J. C., du Boulay, E. P., Halliday, 
A. M., Kendall, B. E., Johnson, G., MacManus, 
D. G., Moseley, |. F., and McDonald, W. I. (Inst. 
Neurol., Queen Sq., London WC1N 3BG, En- 
gland). Neurology 38:175, 1988. 


Magnetic resonance imaging, which has been 
useful in detecting lesions in the brain of pa- 
tients with multiple sclerosis, has not been as 
useful in imaging the optic nerve in optic neu- 
ritis because of interference from the orbital fat. 
The problem appears to be a high proton densi- 
ty and a short T,-relaxation time in orbital fat. 
The authors used a new sequence, which they 
term STIR, for short inversion time inversion 
recovery sequence. Using this sequence the 


authors were able to detect abnormalities in the 
symptomatic nerve in ten of 14 patients with 
acute unilateral optic neuritis. However, 
visual-evoked potentials were even more sensi- 
tive than magnetic resonance imaging in de- 
tecting lesions. Therefore, rather than magnet- 
ic resonance imaging the authors recommend 
visual-evoked potentials as the investigation of 
choice in suspected demyelinating disease in- 
volving the optic nerve. 4 figures, 4 tables, 29 
references)—David Shoch 


Risk of developing multiple sclerosis after un- 
complicated optic neuritis: a long-term pro- 
spective study. Rizzo, J.F., and Lessell, S. 
(Massachusetts Eye and Ear Infirm., 243 Charles 
St., Boston, MA 02114). Neurology 38:185, 1988. 


The incidence of developing multiple sclero- 
sis after uncomplicated optic neuritis seems to 
vary with the criteria used for the diagnosis 
both of optic neuritis and multiple sclerosis. To 
overcome this variability the authors used pre- 
viously described standards to divide their pa- 
tients into three categories: definite, probable, 
or possible multiple sclerosis. The total group 
studied prospectively consisted of 60 white 
patients living in New England. Of these, 35 
developed multiple sclerosis. Of the 35 only 
two were in the possible category, 12 were in 
the probable category, and 21 in the definite 
category. The most remarkable statistic is that 
29 were women and only six were men. The 
mean follow-up was 14.9 years, and by use ofa 
life-table analysis the authors were able to 
show that 74% of the women and 34% of the 
men will develop multiple sclerosis 15 years 
after an attack of optic neuritis. (2 figures, 4 
tables, 28 references)—David Shoch 


New England Journal of Medicine 
Progression of diabetic retinopathy after pan- 

creas transplantation for insulin-dependent 

diabetes mellitus. Ramsay, R. C., Goetz, F. C., 
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Sutherland, D. E. R., Mauer, S.M., Robison, 
L. L., Cantrill, H.L., Knobloch, W. H., and 
Najarian, J. S. (Dept. Ophthalmol., Univ. Minne- 
sota, Box 493, UMHC, 516 Delaware St. S-E. 
Minneapolis, MN 55455). N. Engl. J. Med. 
318:208, 1988. 


A group of 38 patients with advanced prolif- 
erative retinopathy were subjected to pancreas 
transplantation. In 22 of these patients, trans- 
plantation was successful; in 16 it was unsuc- 
cessful. Patients in the unsuccessful group 
acted as controls in the study of the progres- 
sion of diabetic retinopathy. After two years 
there was no significant difference in the rate of 
progression of retinopathy. Success of the 
transplantation did not prevent progression. 
There was also no difference in the loss of 
vision between the two groups. Pancreas trans- 
plantation and resulting normal glycemia nei- 
ther reverse nor prevent the progression of 
diabetic retinopathy. (5 figures, 1 table, 31 
references)—David Shoch 


Are continuing studies of metabolic control and 
microvascular complications in insulin- 
dependent diabetes mellitus justified? The 
Diabetes Control and Complications Trial Re- 
search Group. (The D.C.C.T. Res. Group, Be- 
thesda, MD 20892). N. Engl. J. Med. 318:246, 
1988. 


Numerous studies have indicated that care- 
ful control of diabetes with use of insulin 
pumps or frequent insulin injections does not 
result in the reduction or delay the progression 
of retinopathy. However, none of these studies 
have been done in a truly prospective fashion 
with a randomization of patients to a control 
group and an experimental group. Further, no 
one has examined the possibility that careful 
control before the onset of retinopathy may 
prevent ocular problems from developing. In 
order to answer this question and to study the 
patients who already have retinopathy more 
carefully, a diabetes control and complications 
trial has been developed by the National Insti- 
tute of Diabetes and Digestive and Kidney 
Diseases. The study, in progress for about five 


years, has enrolled 1,050 patients out of a 
planned enrollment of 1,400. The standard 
group receives one or two insulin injections per 
day while the experimental group follows a 
regimen of continuous subcutaneous infusion 
with insulin pumps or multiple daily injections 
and frequent self-monitoring of blood glucose. 
With 700 subjects in the primary-prevention 
group and 700 subjects in the secondary inter- 
vention cohort, the study should be able to 
detect significant change in the rate of the onset 
and progression of diabetic retinopathy. (1 
table, 26 references)—David Shoch 


Ophthalmologica 


Effect of changing medication regimens in glau- 
coma patients. Novack, G. D., David, R., Lee, 
P. F., Freeman, M. I, Duzman, E., and Bato- 
osingh, A. L. (Allergan Pharmaceuticals Inc., 
2525 Dupont Dr., Irvine, CA 92715). Ophthalmo- 
logica 196:23, 1988. 


When glaucoma medication fails to adequate- 
ly control intraocular pressure, a second medi- 
cation is frequently added. Before adding a 
second drug to patients whose intraocular 
pressure was no longer controlled by 0.5% 
timolol, the authors tested the effect of switch- 
ing to another beta blocker, levobunolol (0.5 or 
1%). The authors evaluated the effect of study 
participation on compliance in the control 
group continuing to receive 0.5% timolol. In 
each treatment group, the intraocular pressure 
of approximately 30-40% of the patients was 
successfully controlled for the 3-month study 
period. The remaining patients did not exhibit 
significant pressure reductions and were 
dropped from the study within two weeks. The 
authors concluded that (1) the results of 
‘switch’ studies without a control group must 
be interpreted carefully, and (2) the initiation 
of a ‘new regimen’ with an equieffective beta 
blocker may be sufficient to increase compli- 
ance and thereby control intraocular pressure. 
(1 figure, 2 tables, 12 references)—Authors’ 
abstract 
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Plastic and Reconstructive 
Surgery 
Eyelid reconstruction in pachydermoperios- 
tosis. Ohtsuka, M., and Takayanagi, S. (Div. 
Plast. Surg., Kokura Mem. Hosp., 1-1 Kifune- 
machi, Kokura-Kitaku, Kitakyushu 802, Japan). 
Plast. Reconstr. Surg. 81:88, 1988. 


Pachydermoperiostosis is a syndrome of un- 
known origin in which the collagen bundles of 
skin are increased, the amount of mucopolysac- 
charides is also increased, and there is associat- 
ed periosteosis. This rare disease frequently 
affects the eyelids, causing bogginess, thicken- 


ing, and an inability to open the eyes. The 
upper eyelids tend to project over the lower 
eyelids and enlarge in a fan-shape. Acropathy 
of the fingers and toes is common. The authors 
describe the surgical procedure required to thin 
the eyelids in order to allow them to open. 
They chose to perform the procedure in two 
stages. First, a wedge excision of the tarsal- 
conjunctival layer allowed the eyelid to come 
into firm contact with the globe. Secondly, 
reduction of the upper tarsal plates and the 
conjunctiva was performed three weeks later. 
After these procedures the patient was able to 
open the eyes in a normal fashion. (6 figures, 4 
references)—David Shoch 
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Send News Items to 
Editor 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 

The Journal invites information concerning meetings, post- 
graduate courses, lectures, honors, and appointments. Dou- 
ble space each item and provide the name and address of the 
responsible author. Announcements of courses, meetings, 
and lectures must be submitted at least six months before the 
date of the event. 


Johns Hopkins Medical Institutions: First 
International Symposium on the Marfan 
Syndrome 


The Johns Hopkins Medical Institutions will 
sponsor the First International Symposium on 
the Marfan Syndrome, July 8-10, 1988, in Balti- 
more, Maryland. For further information, write 
Program Coordinator, Office of Continuing Ed- 
ucation, The Johns Hopkins Medical Institu- 
tions, Turner 22, 720 Rutland Ave., Baltimore, 
MD 21205. 


Ninth International Congress of Eye 
Research 


The Ninth International Congress of Eye Re- 
search will be held July 29-Aug. 4, 1990 in 
Helsinki, Finland. For further information, 
write Secretariat, Ninth International Congress 
of Eye Research, University of Helsinki, De- 
partment of Anatomy, Eye Research Laborato- 
ry, Siltavuorenpenger 20 A, SF-00170 Helsinki, 
Finland. 


Canadian Implant Association: Fourteenth 
Annual Meeting 


The Canadian Implant Association will hold 
its Fourteenth Annual Meeting, June 10 and 11, 
1988, in Montreal, Canada. For further infor- 
mation, write Marvin L. Kwitko, Program 
Chairman, Canadian Implant Association, 5591 
Cote des Neiges Rd., Suite #1, Montreal, Cana- 
da H3T 1Y8. 
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American Diopter and Decibel Society: 
Biennial Meeting 


The American Diopter and Decibel Society 
will hold its biennial meeting, Jan. 21-28, 1989, 
in Acapulco, Mexico. For further information, 
write Jeannine L. Nee, Meeting Coordinator, 
American Diopter and Decibel Society, 3518 
Fifth Ave., Pittsburgh, PA 15213. 


American National Standards Institute: 
Revision of Standard for Prescription 
Ophthalmic Lenses 


The American National Standards Institute 
has published a revised ANSI Z80.1-1987, Rec- 
ommendations for Prescription Ophthalmic 
Lenses, to provide quality goals for new lenses 
prepared to individual prescription. The stan- 
dard gives recommendations for refractive 
power, cylinder axis, prism power, segment 
location, thickness, impact resistance, spectral- 
ly attenuating materials, ultraviolet attenuat- 
ing lenses, base curve, warpage, and physical 
quality and appearance. The appendix contains 
detailed test procedures to facilitate the stan- 
dard’s application. 

Copies are available at $10.00 each from 
American National Standards Institute, Inc., 
1430 Broadway, New York, NY 10018. 


Albert Einstein College of 
Medicine/Montefiore Hospital: Fourteenth 
Annual Ophthalmology Symposium 


Albert Einstein College of Medicine/ 
Montefiore Hospital will sponsor the Four- 
teenth Annual Ophthalmology Symposium, 
June 3, 1988, in New York, New York. For 
further information, write Robert Saunders, 
Conference Planner, Einstein/Montefiore, Of- 
fice of Continuing Medical Education, 3301 
Bainbridge Ave., Bronx, NY 10467. 


Henry Ford Hospital: Eleventh Annual 
Alumni Meeting 


The Department of Ophthalmology of Henry 
Ford Hospital will hold its Eleventh Annual 
Alumni Meeting, June 3 and 4, 1988, in Detroit, 
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Michigan. For further information, write Leslie 
J. Fisher, Ph.D., Director, Ophthalmology Re- 
search Laboratory, Henry Ford Hospital, 2799 
W. Grand Blvd., Detroit, MI 48202. 


Johns Hopkins Medical Institutions: 
Eighteenth Anniversary Meeting of the 
Retinal Vascular Center Macula: A Potpourri 


The Wilmer Institute of the Johns Hopkins 
Medical Institutions will sponsor the Eight- 
eenth Anniversary Meeting of the Retinal Vas- 
cular Center of the Wilmer Institute entitled 
Macula: A Potpourri, July 15, 1988, in Balti- 
more, Maryland. For further information, write 
Program Coordinator, Office of Continuing Ed- 
ucation, The Johns Hopkins Medical Institu- 
tions, Turner 22, 720 Rutland Ave., Baltimore, 
MD 21205. 


Long Island Jewish Medical Center: A 
Clinical Day in Ophthalmology: 
Neuro-Ophthalmology 


The Department of Ophthalmology of the 
Long Island Jewish Medical Center will sponsor 
a Clinical Day in Ophthalmology: Neuro- 
Ophthalmology, June 1, 1988, in New Hyde 
Park, New York. For further information, write 


Debra Mohr, Continuing Education Coordina- 
tor, Long Island Jewish Medical Center, New 
Hyde Park, NY 11042. 


University of Maryland: Current Concepts in 
Ophthalmology: Eighth Annual Clinical 
Conference 


The Department of Ophthalmology of the 
University of Maryland will sponsor Current 
Concepts in Ophthalmology: Eighth Annual 
Clinical Conference and the Second Annual 
Lois A. Young-Thomas Memorial Lecture, 
Sept. 23, 1988, in Baltimore, Maryland. For 
further information, write The Program of Con- 
tinuing Education, University of Maryland 
School of Medicine, 10 S. Pine St., Suite 300, 
Baltimore, MD 21201. 


State University of New York at Buffalo: 
Second Annual Resident and Alumni 
Conference 


The State University of New York at Buffalo 
will hold its Second Annual Resident and 
Alumni Conference, June 3 and 4, 1988, in 
Buffalo, New York. For further information, 
write Elizabeth Rosiek, Administrator, Erie 
County Medical Center, 462 Grider St., Buffalo, 
NY 14215. 
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i AKORN HEALS 
MARKET WOUNDS 


Invest in Akorn Value for 
Unsurpassed Dividends in— 


® Product Selection, Akorn provides a greater selection of the most 
frequently used ophthalmic products available. 


i ® Product Quality, All Akorn products provide dependable therapy 
and meet the exacting standards required by the ophthalmic 
profession. 


® Product Cost, Akorn products cost less with no minimum order ; 
required and offer the best return goods policy in the industry. 100 Akorn Drive 
Abita Springs, Louisiana, 70420 
© Product Service, Akorn guarantees same day or next day shipping, si = 4 
plus an expanded team of field representatives for physician 1 800 935 71355 
support. (In Louisiana 1-800-344-2291) 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NEW PRODUCTS AND SERVICES 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Operating Microscopes 


Carl Zeiss, Inc. 

1 Zeiss Dr. 

Thornwood, NY 10594 

Tel: (800) 525-7000 (National) 
(914) 747-1800 (New York) 





Zeiss has introduced the OPMI MD Operation 
Microscope, featuring a short body, ergonomic de- 
sign, and large 1:6 zoom range. It can be used as a 
single or double microscope. The instrument can be 
quickly and easily converted from one variant into 
another and combined with a wide range of accesso- 
ries. Rotatable optics allow both traditional and face- 
to-face microsurgical procedures to be performed 
with the same microscope body. The double micro- 
scope is obtained by rotating the microscope body 90 
degrees and mounting the stereo beam splitter. 

Ergonomic, symmetric arrangement of the micro- 
scope tubes offers both surgeons a convenient head- 
to-head and head-to-object distance. The micro- 
scope’s short, compact body ensures maximum 
viewing comfort. The built-in stereo beam splitter 
features a third port for mounting accessories for 
coobservation or photodocumentation. 


» Contact Lens Supplies 


CooperVision Ophthalmic Products 
2610 Orchard Parkway 
San Jose, CA 95134 
Tel: (800) 538-7824 (National) 
(800) 662-6227 (California) 
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CooperVision Ophthalmic Products, a unit of the 
Cooper Companies, has added to its Unisol line of 
preservative-free, pH balanced saline solutions by 
introducing aerosol packaging. Called Unisol Plus, 
the aerosol-packed saline is available in 8- and 12-0z 
cans. A special introductory 3-oz can is also avail- 
able. Aerosol packaging is convenient for the consu- 
mer and provides safety and hygiene to the practi- 
tioner. 
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Caution: Investigational device. Limited by United States law to investigational use. 





Dedication. You are dedicated to solving 
your patients’ eye problems, to restoring 
their vision. When an IOL is indicated, 

you implant proven, high-quality lenses. 
3M IOL’s have been designed to meet your 
high standards. 


Caring. You take the time to explain the 
product and procedures to your patients, 
how their vision will be improved and what 
to expect. 3M can help by providing patient 
support materials. 


Confidence. You must feel confident 
about the lenses and procedures you’re 
using to improve your patients’ vision. Ask 
your 3M Vision Care representative about 
our educational resources to help facilitate 
your implant techniques. 


Quality. You want high-quality products 
from a company that has an established 
reputation in health care. With global health 
care sales over a billion dollars, 3M is ` 
well-known for its high-quality, innovative 
products which result from a firm 
commitment to research and development. 


Dedication, caring, confidence, quality— 
characteristics of your practice, of good 
medicine. 3M is prepared to help provide 
the kind of vision care you demand for 
your patients. 


Vision Care, 3M Health Care Group 
St. Paul, Minnesota 55144-1000 





Look to 3M for quality IOL’s 
such as the 15LE all-PMMA 
lens. 


©3M, 1988 
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b Low Vision Aids 


Resources for Rehabilitation 
33 Bedford St. 

Suite 19-A 

Lexington, MA 02173 

Tel: (617) 862-6455 


Resources for Rehabilitation announces publica- 
tion of the “Living with Low Vision” series of patient 
education materials. This series of large-print re- 
source lists has been designed for distribution by 
professionals to visually impaired individuals. Titles 
include “How to Keep Reading with Vision Loss,” 
‘Aging and Vision Loss,” and “High Tech Aids,” as 
well as disease-specific titles such as “Living with 
Diabetic Retinopathy,” “Living with Glaucoma,” 
and “Living with Macular Degeneration.” 

Resources for Rehabilitation has also produced the 
“Rehabilitation Resource Manual,” a comprehensive 
desk reference for all professionals who serve visual- 
ly impaired and blind individuals. The manual con- 
tains referral guidelines, lists referral resources by 
eye disease/condition and for special populations 
(youth, elders), and lists sources of assistive devices. 
Price: $20.00 (includes shipping and handling); stan- 
dard print. 


Eschenbach Optik of America, Inc. 
25 November Trail 
Weston, CT 06883 
Tel: (203) 227-9409 





Eschenbach Optik of America has introduced The 
Grand Stand, a new showcase collection of five 
transparent-base magnifiers and three gooseneck 


magnifiers. All eight stand magnifiers are designed 
to help visually impaired patients, senior citizens, 
and people in general in situations requiring hands- 
free magnification. The five transparent-base magni- 
fiers range in power from X3 to x8. The transparent 
base eliminates shadows and provides good light, 
contrast, and visibility. The gooseneck magnifiers 
are constructed to make viewing easy, with or with- 
out spectacles. Price: $268.45. 


b Intraocular Lenses 


IOLAB Pharmaceuticals 

500 lolab Dr. 

Claremont, CA 91711 

Tel: (800) 423-1871 (National) 
(800) 352-1891 (California) 


IOLAB has announced an addition to their Youens 
one-piece posterior chamber lens line with the intro- 
duction of Model 6840B, a 7-mm biconvex lens with- 
out positioning holes. 

The Youens style IOLs are designed in cooperation 
with H. T. Youens, M.D., Houston, Texas. Each IOL 
is a one-piece, all PMMA, no-hole design with flex- 
ible Formflex II haptics. These lenses offer a large 
clear optical zone and haptics designed for ease of 
insertion and broad capsular contact. 
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Care 


The 3M Style 15LE all-PMMA IOL Made with great care so you 
can implant with confidence. 


Scanning electron micrographs show the 
attention to detail you'll find in the fine finish 
of every Style 15LE posterior chamber lens. 





The rounded-tip haptics are tumble 
polished to minimize tissue trauma. Edges 
of the 6mm optic’s extremely smooth 
Surface are beveled to remove sharp edges. 

_ And the durable optic/haptic interface is 
precision engineered for a tight fit. 


With the 15LE, you also get the proven 

performance of an all-PMMA lens with 

a UV-absorbent optic. The Easy-Flex™ 
haptics are designed for greater flexibility 

and easier insertion. 


3M provides hundreds of reliable, high- 

quality products to health care professionals. 
= ae The 15LE is another example of our 

A rare commitment to quality to meet your high 


Rounded-tip haptic 100X | = andards. 


3M Vision Care also has 7mm optic lenses. 
To order 3M IOL’s, contact your 3M 

Vision Care sales representative, or 

call (800) 235-6911 or (800) 235-6913. 

In California, call (800) 322-6981. 


Vision Care, 3M Health Care Group 
St. Paul, Minnesota 55144-1000 





©3M, 1988 “Easy-Flex” is a trademark of 3M. 
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Portrait of Noncompliance 





TTT 
“| go from the studio one day to location the next. Then 
into the darkroom or back to my office. The only way | can 
keep a schedule is to see it in front of me. 
Thats how | know what to do next” 
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Out of sight, out of mind. It’s a time-worn expression, but 
one that still holds important implications for proper dosing. 

For many patients, a simple visual cue can go a long way 
to prompt the next dose. 

Since 1980, Propine has provided glaucoma patients with 
twice-daily IOP control. But now, with the addition of Allergan’s 
exclusive C Cap, Propine can add a compliance advantage to 
your therapy. 

Propine with C Cap: 

- Tracks next dose to be taken, and 

e Minimizes confusion for patients on multidose therapy 

or multiple medications. 

Propine with C Cap is available in 5 mL and 10 mL 
bottles. Propine is also available without C Cap. 

Please see adjacent page for brief summary of 
prescribing information. 








“am i Propine” (aipivetrin nci) 


om g sterile ophthalmic solution, USP 0.1% with 


a | 


Compliance Cap B.1.D. 
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ENCOURAGE COMPLIANCE. 
PROPINE® WITH C CAP” 
Propine with C Cap encourages proper dosing by: 

e Tracking next dose to be taken, and 


* Minimizing confusion for patients on multidose 
therapy or multiple medications. 


PROPINE*(dipivefrin HCl) 


sterile ophthalmic solution, USP, 0.1% with 
TM 
C CAP Compliance Cap B.I.D. 


INDICATIONS: Propine (dipivefrin HCI) is indicated as initial therapy 
for the control of intraocular pressure in chronic open-angle glaucoma. 
Patients responding inadequately to other antigliaucoma therapy may 
respond to addition of Propine. In controlled and open-label studies 
of glaucoma, Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pressure reduc- 
tions ranging from 20-24%. Therapeutic response to Propine twice daily 
is somewhat less than 2% epinephrine twice daily. Controlled studies 
showed statistically significant differences in lowering of intraocular 
pressure between Propine and 2% epinephrine. In controlled studies 
in patients with a history of epinephrine intolerance, only 3% of patients 
treated with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance. Therapeutic response 
to Propine twice daily therapy is comparable to 2% pilocarpine 4 times 
daily. In controlled clinical studies comparing Propine and 2% pilocar- 
pine, there were no statistically significant differences in the main- 
tenance of IOP levels for the two medications. Propine does not produce 
miosis or accommodative spasm which cholinergic agents are known 
to produce. The blurred vision and night blindness often associated 
with miotic agents are not present with Propine therapy. Patients with 
cataracts avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Propine® should not be 
used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This 
product is contraindicated in patients who are hypersensitive to any 
of its components. WARNING: Contains sodium metabisulfite, a sul- 
fite that may cause allergic-type reactions including anaphylactic 
symptoms and life-threatening or less severe asthmatic episodes in 
certain susceptible people. The overall prevalence of sulfite sensitivity 
in the general population is unknown and probably low. Sulfite sensi- 
tivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: Aphakic Patients. Macular edema has been shown to 
occur in up to 30% of aphakic patients treated with epinephrine. Dis- 
continuation of epinephrine generally results in reversal of the 
maculopathy. Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in rats and rabbits at daily oral doses up to 10 
mg/kg body weight (5 mg/kg in teratogenicity studies), and have 
revealed no evidence of impaired fertility or harm to the fetus due fo 
dipivefrin HCI. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. Nursing Mothers. Itis not Known 
whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine 
is administered to a nursing woman. Usage in Children. Clinical studies 
for safety and efficacy in children have not been done. Animal Studies. 
Rabbit studies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both dipivefrin 
hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular 
Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local Effects. The most fre- 
quent side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunctivitis, 
mydriasis and allergic reactions to Propine have been reported infre- 
quently. Epinephrine therapy can lead fo adrenochrome deposits in 
the conjunctiva and cornea. 
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MICHIGAN OPHTHALMOLOGICAL SOCIETY 


20th ANNUAL SUMMER CONFERENCE 
THURSDAY-SUNDAY, JULY 21-24, 1988 
GRAND HOTEL, MACKINAC ISLAND, MICHIGAN 


Theme: “OCULAR SURGERY: NEW DEVELOPMENT AND 
MANAGEMENT OF COMPLICATIONS” 


e CATARACT SURGERY 
èe DISLOCATED LENSES 
e MICROSURGICAL INSTRUMENTATION 
e TUMORS 
e ENDOPHTHALMITIS 
Speakers: 
STEVE CHARLES, M.D., MEMPHIS, TENNESSEE 
HARRY FLYNN, M.D., MIAMI, FLORIDA 
MANUS KRAFF, M.D., CHICAGO, ILLINOIS 
JERRY SHIELDS, M.D., PHILADELPHIA, PENNSYLVANIA 


Registration Fee: 


PHYSICIAN $175.00 
RESIDENT $100.00 
EXHIBITOR $400.00 


For further information contact: 
CHRISTINE A. JOURDAIN 
412 EASTLAND PROFESSIONAL BUILDING 
HARPER WOODS, MI 48225 
(313) 839-3011 


Category l, 8 Hours 
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rand Hotel. 


MACKINAC ISLAND 
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THE NEWEST TECHNIQUES IN 
ANTERIOR SEGMENT SURGERY: 
THE CUTTING EDGE 


with practical hands-on lab sessions 
June 9-10, 1988 


Course Directors: 
H. Dwight Cavanagh, M.D. e Michael A. Lemp, M.D. 


££ 2 O SF 2 FS 


TWENTY-SIXTH ANNUAL 
RESIDENTS/ALUMNI CONFERENCE and 
POSTGRADUATE OPHTHALMOLOGY SYMPOSIUM 

June 11, 1988 


Koplowitz Lecturer: 
Arthur Neufeld, Ph.D. 
Harvard University 
Boston, Massachusetts 


Special Guest Lecturer: 
Peter Laibson, M.D. 
Wills Eye Hospital 
Philadelphia, Pennsylvania 
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CONTINUING MEDICAL EDUCATION COURSES 


For further information: 
Office of Continuing Medical Education 
Georgetown University Medical Center 
3800 Reservoir Rd., N.W., Washington, D.C. 20007 
Telephone: (202) 687-8735 
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Topcon’s technology now makes 
intra-ocular pressure testing 
faster and more comfortable for everyone. 


lopcon’s new CT-10 Noncontact lonometer makes intra-ocular testing 
easier than ever. This highly advanced computerized IOP measurement 
instrument has an exclusive CRT monitor that allows even an inexperi- 
enced technician to make precise alignments in seconds. 
And once aligned, the CT-10 automatically mea- 
sures the IOP. This speed in operation results in 
less fatigue for both operator and patient. And, 
its gradually increasing air-puff pressure is gen- 
tle on the patient, which also benefits the 
operator. A manual override completes the 
package. 

For overall data comparison, the CT-10 can 
provide three separate measurements for 
each eye. The built-in printer will then give 
you these, along with an average value, in a 

matter of seconds. 

For further information on the CT-10 

Computerized Tonometer, contact your 


nearest authorized Topcon distributor, or 
call Topcon directly. 


The lopcon 


CT-10 


Computerized Tonometer 


Technology from within 
producing 
excellence throughout. 


lopcon Instrument Corporation ot America, 
65 West Century Road, Paramus, NJ 07652 (201) 261-9450 
Western Regional Office: $25 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800 © 1987 
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VISI thet * pf R SIASI e Et S Eo 
ANTERIOR CHAMBER CANNULAS A 
designed for use with viscoelastics, n 


miotics, fluid and air. Special rounded 
tip allows easier and safer insertion through 
wound. Available in 30g, 27g, 25g, and 21g. The 
NEW VISCOFLOW™ (5007) specially formed design 
permits easier placement of viscous material to all areas 
of the anterior chamber and capsular bag. 


T-t 
| C 


e Plastic luer lock hubs provide a better 


VISI TEC X C ON iT HIN UE > ] O OF F ER A C Y STO À ME t9 fit, eliminating leakage. 

FIT ALMOST EVERY CAPSULOTOMY TECHNIQUE, straight or e Products always clean, sterile, sharp 

B nigating: or non- iigating, first hem VISITEC. . The NEW 5004, and ready to use, reducing possible 

designed for use on deep set eyes and small pupils, infections. No damaged instruments 

also excellent for phe surgery. caused by improper cleaning. 

THE VISITEC® RETROBULBAR NEEDLES h + and di e Product identification on each package. 

IAE VISITE AM ae ave point and needle e Control costs by eliminating costly 

ancase] in a Sotet nlaatic sheath. ‘The shortened single bevel of sterilization and handling 

the “Atkinson” point decreases the possibility of retrobulbar hemorrhage TE l Beans. 

and optic nerve sheath penetration. The NEW 5001 Peribulbar Needle WRITE OR CAI OR A COMPLETE 

is developed for periocular injections. CATALOG AND PRICE LIST 
VISITEC COMPANY 


2219 Whitfield Park Drive, Sarasota, FL 34243 - 813-758-1428 
800-237-2174 + 800-543-2127 (In Florida) + Telex 5106000179 - FAX 813-753-7473 
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The American Journal of Ophthalmology 


Announces the Publication of the 
Five-Year Cumulative Index 
(January 1983—December 1987) 
320 Pages Covering Volume 95 to Volume 104 


Order now to receive this valuable guide to over 1,400 articles, 
letters, abstracts, book reviews and meetings 
More than 14,000 entries for easy reference 
Separate subject, authors and abstract indexes 
Your back issues become a text book 
You cannot afford to be without this handy reference to more than 8,200 pages 


of important clinical and research data from the world’s premier ophthalmologic 
journal. 


Available in May 1988 for only $12.00 
Non-Subscribers $15.00 


AJO Subscription Number 
Name (include degree) 
Affiliation 

Address 


SS ee ee: | 


Total payment enclosed ($12.00 each) ___ES('S..) 
PAYMENT MUST ACCOMPANY ORDER 


Make check payable to The Ophthalmic Publishing Company 
Mail coupon and check to: The American Journal of Ophthalmology 
Subscription Department 
Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 
d.S.A. 
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À better way to do 
infusion-aspiration during 
extracapsular cataract surgery! 


. 
mo x 
KALY 


USAK o í ntrols 
© aspiration/refiux flow. — 


Easier to use than the manual 


systems, less costly than the 
console systems. ... 


For use during ECCE, 
Mentor’s new Surg-E-Trol 
I/A/R Systems are innova- 
tive, highly efficient alter- 
natives to larger I/A units. 
These systems give the 
surgeon complete control 
of aspiration and reflux 
using a precise footswitch 
control pedal. They are 
the only systems that can 
instantly reflux tissue from 
the cannula if needed. 
They are also the cost 
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_ reduces vacuum rush 8P 
associated with large — = 4 
VA units: x 
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effective choice for outpatient surgery and indepen- 
dent surgi-centers because the entire system is less 
than $2,000 and disposables (below left) are less 
than $15 each. Write or call for more information. 


a te lent cli aa 


To order — please return this coupon or call toll free: 
1-800-992-7557 (Nationa!) 
1-617-871-6950 (Collect in Mass.) 


L] Please enter my order for Surg-E-Trol |/A/R Systems as follows: 
Model Quantity 
C Surg-E-Trol System | 
O Surg-E-Trol System |! 
Ò Disposables (Box of 6) 
L) Please provide more information and arrange a demonstration. 
Name 
Affiliation 
Address 
City State n 
Telephone: 


eee | 


Prices, terms and descriptions subject to change without notice. 


N 
GC 


MENOR 


3000 Longwater Drive, Norwell. MA 02061 


O&O, INC. 
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EAGLE VISION-FREEMAN”™ DUINCTUM PLUG KIT... 


For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 


NEW NEW MODEL #0003 


SHORT PLUG WITH 
dase DOME CONFIGURATION 


In response to physicians who have requested a 
smaller dome and shorter length plug. 






a Introduction of punctum plug held in place by inserter end of 
N Aari dilator/inserter instrument. 





LACTOPLATE™ 


Lactoferrin Immunological Test System 


Use when Schirmer values are questionable. 


The first new approved method for clinical assessment of 
lacrimal gland function. Simple and quick in-office procedure. 








Temporary Intracanalicular | MOIST EYE™ Moisture Panels 
Collagen Insert Recher S E E 
For diagnosis of certain ocular disorders and to 

enhance temporarily the effect of ocular medication. 






Collagen Implants 


. Other g E taf Products from Eagle Vision 


EV™ Lid Cleanser Kit EV™ Rose Bengal 1% EV™ Anesthetic- Eagle Vision-Freeman™ 
containing 8 fl.oz. bottle of Sterile Ophthalmic Fluorescein Surgical Head and Hand 
cleanser and 50 cleansing pads. Solution Rest with One Head Height 


Adjustable Insert 


/ 6485 POPLAR AVE. MEMPHIS. TN 38119 


© EAGLE VISION, INC., 1988 1-800-222-7584 IN TN 9OI-767-3937 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 81⁄2 X 11-inch 
heavy white paper with a 12-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use acronyms or abbrevi- 
ations, except for standard measurements. Do 
not use vertical lines or underlining anywhere 
in the text. In the upper right-hand corner, 
identify each page witha number, first author's 
name, and an abbreviated title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces) in the upper right hand corner, 
and each author’s name with the highest aca- 
demic degree. The departmental affiliation of 
each author and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. The name and mailing 
address of the author to whom requests for 
reprints should be directed must be indicated. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 


May, 1988 


Ae 


Vol. 105, No. 5 


illustration number, an arrow indicating the 
top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6%2 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Tables must be double spaced. Each table 
must be titled and numbered consecutively 
according to its appearance in the text. Vertical 
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lines should not be used. Abbreviations must 
be explained in a footnote. 


Proofs 

A copy of the edited typescript is sent to the 
corresponding author. Corrections must be 
clearly indicated in red ink. Each author query 
must be answered. Alterations can be mini- 
mized by careful initial preparation of the man- 
uscript. Edited typescripts must be returned to 
the Manuscript Editor within 48 hours of re- 
ceipt. Illustration and table proofs are mailed 
several weeks after receipt of the edited type- 
script. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 


53 


A New Window Fo 


OCULAR BLOODFL 





Ophthalmology 


Until today, a key technology 
has been missing from oph- 
thalmic research, diagnosis, 
and treatment: The instrumen- 
tation to measure ocular hemo- 
dynamics in individual eyes 
quickly, accurately, and easily. 


Now, with the Langham OBF™ 
Ocular Blood Flow System 
from Grieshaber, this capa- 
bility is accessible to every 
ophthalmologist. 


The OBF System, with its 
unique pressure sensor and 
menu-driven computer system, 
provides immediate graphic 
reports of pulsatile blood flow, 
vascular resistance, aqueous 
humor dynamics, perfusion 
pressure, and ophthalmic 
arterial pressure. 


This ability offers opportunities 
to modify pharmacological 
and surgical treatments and 

to measure their effectiveness. 
It also can help the physician 
avoid certain treatments when 
risk factors are brought to light. 
In fact the various tests avail- 
able are important to the man- 
agement of almost every eye 
disease. 


For further information on 

this important new clinical 

and research tool, please call ; ri 
Grieshaber: 215-741-0550. o kha ee 
We'll be glad to provide tech- Fg) a | 
nical data and applications aiiai nohoneainniaeall 
information. 


Grieshaber 


3000 Cabot Blvd. West 
PO. Box 1099 
Langhorne, PA 19047 
lelephone (215) 741-0550 


m 
5 
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AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 

NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 

DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 

FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 20th 
of the month, two months before the month in which the 
ad is to appear. 

RESPONSES TO BLIND BOX ADS: Address responses 
to Box ——— — AJO, address above. 


POSITIONS AVAILABLE 


OCULOPLASTIC SURGEON: To join growing oculoplastics practice in inland 
industrial city. No general ophthalmology. Excellent opportunity for individ- 
ual willing to expand practice. Salary, benefits, leading to partnership. Send 
C.V. in confidence to Box 126 AJO. 


OPHTHALMOLOGIST: Excellent opportunity to join a busy, growing ophthalmol- 
ogy practice in South Central Pennsylvania. Excellent salary and benefits 
with potential for partnership in future. Send C.V. to Box 148 AJO. 


GLAUCOMA SPECIALIST 


Ophthalmologist with subspecialty training in glaucoma and interest in 
laboratory research is sought for a full-time position in the Department 
of Ophthalmology. Academic rank commensurate with credentials. 
Qualifications include completion of an approved residency program, 
fellowship training and Board certification. Duties include patient care, 
research, teaching residents and medical students. Send curriculum 


vitae, publication list, and references to: 


Robert Machemer, M.D. 
Professor and Chairman, Department of Ophthalmology 
Duke University Eye Center 
Box 3802 
Durham, N.C. 27710 
(919) 684-3891 


Duke University is an Affirmative Action/Equal Opportunity Employer 





MASSACHUSETTS: General Ophthalmologist for association leading to part- 
nership. Ideal family area with unparalleled educational facilities. Box 018 
AJO. 


HI-VOLUME ANTERIOR SEGMENT PRACTICE/MAJOR METROPOLITAN SUN- 
BELT LOCATION: Seeks BC/BE Ophthalmologist. Fellowship or subspecial- 
ty training preferred but not mandatory. All replies held in confidence. Send 
letter or C.V. to Box 025 AJO. 













OPHTHALMOLOGISTS 


Denver, Colorado 


Positions available for BE/BC general oph- 
thalmologists with established multi-special- 
ty group practice HMO. Five full service out- 
patient clinic facilities located through the 
Denver metropolitan area. Well-equipped of- 
fices and surgical facilities with minimal re- 
fracting. Attractive salary and benefit pack- 
age which includes vacation, educational 
leave, liability insurance and profit-sharing. 
Beautiful geographical area with many cul- 
tural and recreational opportunities. Please 
contact: 





V.A. LaFleur, M.D. 
Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 


Sr » 
SAUDI ARABIA 
A NEW PERSPECTIVE 


Make your next move an adventure. 
OPHTHALMIC TECHNICIAN 


An immediate opening is available at the 
prestigious 263-bed King Khaled Eye Specialist 
Hospital in Riyadh, Saudi Arabia. 


e Certification by JCAHPO as C.O.T. or C.O.M.T. 
e Minimum of 3 years of experience required 
including: 

e Ophthalmic Echography, A & B scan 

e Surgical Procedures 

e Keratometry 

e Tonometry & Tonography 

e Contracts Lens Fitting 

e Visual Field Testing 

e Special Studies 


e BS in Health Science and exposure to a large 
clinic environment preferred. 


We offer attractive salaries, housing, potential 
tax savings and the opportunity to travel. Make 
your next move by sending your resume or 
calling: 

Larry Bartlett 

AMI 

9601 Wilshire Blvd., Suite 600 

Beverly Hills, CA 90210 

Call Toll Free (800) 421-3344 (outside CA) 

or Call Collect (213) 859-8352 


AMI 
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CLEVELAND 


General ophthalmologist or medical ophthalmologist to join a highly 
successful multispecialty group practice. 
Ophthalmologist with subspecialty training or fellowship would be pre- 
ferred. 
MEDNET is one of Ohio's largest and fastest growing group practices. 
Located in the eastern suburbs of Cleveland it offers an exceptional 
Career opportunity for an outstanding professional to become part of a 
dynamic 100+ physician practice. 
Please send replies to: 
Robert A. Lubell 
MEDNET 
18599 Lake Shore Bivd. 
Euclid, Ohio 44119 


Or call (216) 383-7862 


OPHTHALMOLOGISTS: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode Island Group Health Association, 
Two Davol Square, Providence, RI 02903. 





GENERAL OPHTHALMOLOGIST: Growing four-physician practice in southeast 
Virginia is seeking a general ophthalmologist with subspecialty preferred 
but not necessary. Send C.V. to Medical & Surgical Eye Specialists, Inc., 
801 Medical Tower, Norfolk, Virginia 23507. 


GENERAL OPHTHALMOLOGIST 


To join expanding eye department at the multispecialty Kaiser Perman- 
ente Medical Center, a prepaid HMO, at Oakland, CA. Competitive 
Salary and generous benefit package offered. The eye department 
consists of 10 M.D.’s with subspecialties in glaucoma, pediatrics, ocu- 
loplastics and retina, and 10 O.D.'s. Fully equipped offices with excel- 
lent technician support. UCSF resident training affiliation. Send C.V. to 
Richard A. Brown, M.D., 280 W. MacArthur Blvd., Oakland, CA 94611. 


JULES STEIN EYE INSTITUTE 


Faculty positions are available in the Department of Ophthalmology 
and Jules Stein Eye Institute, UCLA School of Medicine. Responsibil- 
ities for these positions include Strong commitment to teaching and 
resident training, research interests and experience, patient care, and 
administrative ability. Requirements include ophthalmology residency 
training, completion of appropriate fellowship training and medical li- 
censure or eligibility for licensure in California. Full-time positions are 
available in the following subspecialties: 
1) Comprehensive Ophthalmology 
2) Glaucoma 
3) Ophthalmic Plastic Surgery 
Academic rank and salary are negotiable, based on skills and experi- 
ence. Please send curriculum vitae and publication list to: 
Bradley R. Straatsma, M.D. 
Professor and Chairman 
Department of Ophthalmology 
UCLA School of Medicine 
10833 Le Conte Ave. 
Los Angeles, Calif. 90024-1771 


UCLA is an Equal Opportunity Affirmative Action Employer 





ASSOCIATE: Expanding prestigious general ophthalmology practice in Fresno, 
California seeks associate. Retinal experience and/or refractive surgery 
experience preferred. Resume and picture to: Practice administrator, 5359 
North Fresno Street, Suite 101F, Fresno, CA 93710. 


PEDIATRICS 
Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Pediatric Ophthalmology. State-of-the-art Clinical Eye Con- 


ter with approved freestanding outpatient ophthalmic surgical facility. 
Beautiful and convenient Mid-Atlantic location within short driving dis- 
Tooo to Washington, Baltimore and Philadelphia. Reply to Box 138 
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THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 





Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well-equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 













For additional information, please 
contact: 







V.A. LaFleur, M.D. 
Associate Medical Director 


Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 661-3262 
EOE 
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MEDICAL RETINA SPECIALIST/MEDICAL OPHTHALMOLOGIST: Full-time posi- 
tion with vitreoretinal subspecialty group practice in southeast. Ultrasound, 
electrophysiology, fluorescein angiography, krypton and argon laser. We 
can tare training if necessary. Salary negotiable. Send complete C.V. to 
Box 032 AJO. 


MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 


mology. State-of-the-art Clinical Eye Center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 


Se tani idisciotohle. Pisces ta Desr 185 ADO. GLAUCOMA/NEURO-OPHTHALMOLOGIST: Fellowship-trained physician to as- 


sociate with large referral retina practice in southeast. Private practice, 
university affiliation. Will provide additional training in medical retina. Salary 
negotiable. Send complete C.V. to Box 033 AJO. 





GENERAL OPHTHALMOLOGIST: Needed for large multi-subspecialty group 
with four (4) locations in Houston, Texas. Board Certified or eligible. Not 
restricted to Medical Ophthalmology. Excellent salary and benefits with sub- 
sequent equity ownership potential. Send C.V. to Box 034 AJO. 


PLASTICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facility. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore and Philadelphia. Reply to Box 140 AJO. 


FELLOWSHIPS 





VITREORETINAL SURGEON: Wanted to join active three-man retina group. Pri- 
vate practice with academic affiliation. Excellent opportunity with state-of- 
the-art facilities. Box 029 AJO. 


POSTDOCTORAL RESEARCH FELLOWSHIPS 
VISION IMMUNOLOGY 


The Vision Immunology Center of the University of Connecticut Health 
Center currently has available postdoctoral research fellowships for 
qualified individuals (Ph.D., M.D. or equivalents) in the areas of ocular 
inflammation and repair, transplantation, autoimmunity, cellular and 


MEDICAL OPHTHALMOLOGIST 


Wanted to join an outstanding and busy subspecialty ophthalmic group in 
the Southeast. Experience required. Excellent income and vacation sched- 
ule. Benefits include diversified insurance program, continuing education, 
automobile and retirement program. Our practice utiliizes college-trained 
ophthalmic technicians and registered nurses, thereby enabling the new 
physician to actively practice the medical aspects of ophthalmology. Wil- 
liam J. Collis, M.D., 2134 Nicholasville Road, Suite 3, Lexington, Kentucky 
40503. 


molecular immunology. All positions are supported by NEI Training 
Grant and salaries and fringe benefits are consistent with NIH Guide- 
lines. For information, send request and C.V. to Dr. James O'Rourke, 
Vision-Immunology Center, University of Connecticut Health Center, 
Farmington, CT 06032. 

AN AFFIRMATIVE ACTION/EQUAL OPPORTUNITY EMPLOYER M/W/H 





GLAUCOMA/RETINAL SPECIALIST: Ophthalmologist with subspecialty training 
needed to join busy private practice group in North Carolina. Opportunity to 
practice in an attractive growing community convenient to mountains and 
beach resorts. Salary and benefits leading to partnership. Send C.V. to Box 
031 AJO. 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a one-year 
fellowship in ophthalmic pathology starting July 1, 1989. Reply to: Seymour 
Brownstein, M.D., Ophthalmic Pathologist. 687 Pine Avenue West, Montre- 
al, Quebec, Canada H3A 1A1. 


SAUDI ARABIA 
A NEW PERSPECTIVE 


Make your next move an adventure. 
OPHTHALMOLOGISTS 


Immediate openings are available at the 
prestigious King Khalid Eye Specialist Hospital 
in Riyadh, Saudi Arabia. KKESH is a 263-bed 
referral and research center for the eye. The 
hospital is equipped with 43 Eye Exam rooms, as 
well as 10 Surgical Suites, each equipped with a 
ceiling-mounted microscope. Over 30 
Ophthalmologists currently staff the King or calling: 
Khalid Eye Specialist Hospital. Specialists are Larry Bartlett 
needed in the following areas: AMI 


mw ANTERIOR SEGMENT 9601 Wilshire Blvd., Suite 600 


m OCULO-PLASTICS Beverly Hills, CA 90210 
a GLAUCOMA Call Toll Free (800) 421-3344 (outside CA) 


= PEDIATRIC OPHTHALMOLOGY or Call Collect (213) 859-8352 


a RETINA VITREOUS 


Requirements include: 


e Board certification or equivalent 

e Completion of fellowship in speciality area 

e Academic affiliation preferred 

e Medical Center Clinical experience preferred 


We offer attractive salaries, housing, potential 
tax savings and the opportunity to travel. Make 
your next move by sending your curriculum vitae 


m NEURO OPHTHALMOLOGY 
m OCULAR PATHOLOGY 
mw EXTERNAL DISEASES 
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Pred Forte® 


(prednisolone acetate) 1.0% 
sterile ophthalmic suspension 
The Corticosteroid of Choice... For Over a Decade! 


DESCRIPTION 

Prednisolone acetate is a synthetic corticosteroid. It is a white 
crystalline substance with a melting point at about 235°C with 
some decomposition and an empirical formula of C,,H,,)O,. It has 
a characteristic ultraviolet absorption maximum at 242 milli- 
microns in methanol. 


Contains: 

prednisolone acetate (microfine suspension) ......... 1.0% 
with: benzalkonium chloride, polysorbate 80, boric acid, sodium 
citrate, sodium bisulfite, sodium chloride, edetate disodium, 
hydroxypropyl methylcellulose and purified water. 


ACTIONS 

Prednisolone acetate is a glucocorticoid that, on the basis of 
weight. has 3 to 5 times the anti-inflammatory potency of hydro- 
cortisone. Glucocorticoids inhibit the edema, fibrin deposition, 
capillary dilatation and phagocytic migration of the acute inflam- 
matory response as well as capillary proliferation, deposition of 
collagen and scar formation. 


INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar 
conjunctiva, cornea and anterior segment of the globe. 


CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and most 
other viral diseases of the cornea and conjunctiva, ocular tuber- 
culosis and fungal diseases of the eye, and sensitivity to any com- 
ponents of the formulation. 


WARNINGS 
. In those diseases causing thinning of the cornea, perforation 
has been reported with the use of topical steroids. 


— 


N 


. Since PRED FORTE contains no antimicrobial. if infection is 
present appropriate measures must be taken to counteract the 
organisms involved. 


3. Acute purulent infections of the eye may be masked or 
enhanced by the use of topical steroids. 


4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit lamp microscopy. 


vu 


. As fungal infections of the cornea have been reported coinci- 
dentally with long-term local steroid applications, fungal inva- 
sion may be suspected in any persistent corneal ulceration 
where a steroid has been used, or is in use. 


6. Use of topical corticosteroids may cause increased intraocular 
pressure in certain individuals. This may result in damage to the 
optic nerve with defects in the visual fields. It is advisable that 
the intraocular pressure be checked frequently. 


7. Use in Pregnancy—Safety of intensive or protracted use of 
topical steroids during pregnancy has not been substantiated. 


PRECAUTIONS 
Posterior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthalmic corticosteroids. 


Patients with histories of herpes simplex keratitis should be 
treated with caution. 

ADVERSE REACTIONS 

Increased intraocular pressure, with optic nerve damage, defects 
in the visual fields. Also posterior subcapsular cataract formation, 
secondary ocular infections from fungi or viruses liberated from 
ocular tissues. and perforation of the globe when used in condi- 
tions where there is thinning of the cornea or sclera. Systemic side 
effects may occur with extensive use of steroids. 

DOSAGE AND ADMINISTRATION 

1 to 2 drops instilled into the conjunctival sac two to four times 
daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


NOTE: Keep this and all medications out of the reach of children. 


HOW SUPPLIED 
As a sterile suspension in 1 mL, 5 mL, 10 mL and 15 mL plastic 
dropper bottles. On prescription only. 


gow 


Allergan Pharmaceuticals 
A Division of Allergan. Inc.. Irvine, CA 92713 


© 1986 Allergan, Inc. See ad on Cover 4 


May, 1988 
POSITIONS WANTED 


LOCUM TENENS: will cover your practice for weeks or months—48 years old, 
4 plus university training—hard worker, very congenial—Spanish/En- 
glish—E.C.F.M.G. F.L.E.X. now booking 1988. Box 015 AJO. 


Do you need a Locum Tenens Ophthalmologist to work a week or 
longer anywhere in the United States? Each Ophthalmologist affiliated 
with CompHealth has been carefully screened and referenced. Con- 


tact John Reeves at CompHealth: 1-800-354-4050 (404-39 1-9876 in 
Georgia), or write to: 5901 Peachtree Dunwoody Road, Suite C-65, 
Atlanta, GA 30328. 





PRACTICES FOR SALE 


MAINE: Near coast, lakes, mountains. Excellent quality of life. Large solo sur- 
gical/general ophthalmology practice. Excellent staff and equipment. 1987 
rye sy $600,000 with generous vacations. Financing available. Box 


OPHTHALMOLOGY PRACTICE NORTH JERSEY SHORE: Own office, apartment 
on main street of best town. Excellent hospital, schools, recreation facili- 
ties. Retiring physician will introduce. Many purchase options, reasonable 
price. Reply to Box 026 AJO. 


CENTRAL CALIFORNIA 


Growing practice emphasizing cataract surgery, FOR SALE. Owner 
will stay to introduce. State-of-the-art equipment from refractors, ultra- 


sounds, lasers to fluorescein angiography. Well-trained office person- 
nel. Associated with ambulatory surgicenter and residency program. 
Excellent living conditions in a rapidly growing area. Call 415-565- 
3723. 





EQUIPMENT WANTED 


EQUIPMENT WANTED: Non-profit hospital in developing country seeks used 
eye equipment to provide examination for low income patients, if it is a 
donation we will pay transportation. Write to Box 035 AJO. 


MEETINGS 


“UPDATE ON RETINA-RELATED DISEASES AND SURGERY: CLINICALLY ORI- 
ENTED PROBLEMS AND SOLUTIONS”: Cincinnati, Ohio. Contact: Educa- 
tion! Services Department, The Christ Hospital, 2139 Auburn Avenue, Cin- 
cinnati, OH 45219, 513-369-2300. 


MISCELLANEOUS 


FOR SALE: A complete selection of AJO, Archives of Ophthalmology, and 
Ophthalmology with varying starting dates of origin from 1965 to 1970, con- 
oa i A for $10.00 a year and you pay the shipping. Responses to 

x 3 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
Box AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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Unsurpassed Etticacy 


i Kg ş 
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prednisone acetaile 
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Time Tested 

The choice ot 
ophthalmologists for 
more than a decade. 


AllgRCAN® 


Allergan Pharmaceuticals 


NOC 0023-018010 
(Rm eld 


A Division of Allergan, Inc. Irvine, CA 92713 


©1986 Allergan, Inc. 


roil 
Success. 


Reliability 
Manufactured by 
Allergan—the leader in 
high quality 
ophthalmic steroids. 


-Microfine Suspension 


Greater uniformity and 
better absorption. 





Pred Forte 


(prednisolone acetate) 1.0% 
sterile ophthalmic suspension 


For severe ocular 
inflammation: 


The Corticosteroid of Choice... 
For Over a Decade! 


Please see adjacent page for complete prescribing information. 
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Viroptic*® vs. IDU 
VIROPTIC 
96.3% 
Number 


of 
Patients ` 
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*92 out of 97 patients 
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Higher Kesponse Rate 


Ninety-five percent of patients in Viroptic clinical 
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Multi-use Color Systems 


ITC 370M 3-tube Camera and Control Unit 
High Resolution RGB image 
CDA 201HN High Resolution RGB/NTSC 
Switchable Monitor or 
Super Projector TPP-50 HLB 
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Automatic light control 
adaptors are available to fit 
most major Research and 
Surgical Microscopes. 
Adaptors for most brands 
of endoscopes and 
fiberscopes. Additional 
accessories include 
Floorstands, Equipment 
carts, and Telemedicine shown here in a typical 
lensing systems. research microscope 
Applications: configuration. 


Medical/Surgical: All applications associated with surgical 
microscopes, endoscopes and fiberscopes. High resolution 
overhead observation of surgical procedures. 


Biomedical & Research: For documenting experimental data. 


In Industry: For Machine vision and Micro inspection. 
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Medical/Surgical: Ophthalmic Surgery, Neurosurgery, 
Microsurgery, Thorasic Surgery and Arthroscopic 
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Biomedical: Pathology and 
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750 lines RGB. Sensitivity 
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MKC-200 43” single chip 
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resolution picture quality 
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Automatic light control 
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fiberscopes. Additional 
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The MK-309C camera 
shown here in a typical 
surgical microscope 
configuration . 


Medical/Surgical: All applications associated with surgical 
microscopes, endoscopes and fiberscopes. High resolution 
overhead observation of surgical procedures. 


Biomedical & Research: For documenting experimental data. 


Industry: For Machine 
vision and Micro inspection 
work. 


Feature/Benefit: UL 544 
Approved. This camera is 
different from the ITC-370M in 
that it uses Chalnion Tubes 
which are more sensitive 

for clinical color and 
identification therefore, it’s 
ideal for ophthalmic surgery 

in both the anterior and 
posterior segments of the eye. 


To learn more about Ikegami scientific and medical video systems, call the Regional Office nearest you or write: Ikegami Electronics 
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Uncompromised 
action against the 
most common ocular 
pathogens: 


Staph aureus, 
Staph epidermidis, 


Pseudomonas aeruginosa. 


E Proven in vitro effectiveness over ten 
years of testing! 

= Patients preferred the comfort of 
TOBREX’ over Garamycin’, * Sodium 
Sulamyd’,* and Neosporin’. *? 


“Registered trademark of Schering Corporation. 
tRegistered trademark of Burroughs Wellcome Co. 











TOBREX’ 


(TOBRAMYCIN 03%) 


OPHTHALMIC SOLUTION AND OINTMENT 


THE MOST PRESCRIBED OCULAR 
ANTIBIOTIC WORLDWIDE 


TOBREX 
(tobramycin 0.3%) 


Ophthalmic Solution and Ointment 


DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile topical oph- 
thalmic antibiotic formulation prepared specifically for oie ther- 

of external infections. This product is supplied in solution and 
ointment forms. Each ml of solution contains: Tobramycin 0.3% 
3 mg/ml), Boric Acid, Sodium Sulfate, Sodium Chloride, Tyloxapol, 

ium Hydroxide and/or Sulfuric Acid (to adjust pH), Purified Water, 
and Benzalkonium Chloride (0.01%) as a preservative. DM-00 
Each gram of ointment contains: Tobramycin 0.3% (3 mg/g), 
Mineral Oil, White Petrolatum, and Chiorobutanol (0.5%) as a rpe 
servative. DM-00 
Tobramycin is a water-soluble aminoglycoside antibiotic active 
against a wide variety of gram-negative and gram-positive ophthalmic 


a ee 
LINICAL PHARMACOLOGY: | 
In Vitro Data: In vitro studies have demonstrated tobramycin is active 
agane susceptible strains of the following microorganisms: 
phylococci, including S. aureus and S. epidermidis (coagulase- 
peones and coagulase-negative), including penicillin-resistant 
ins. 
Streptococci, including some of the Group A-betahemolytic species, 
some nonhemolytic species, and some Streptococcus pneumoniae. 
Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae, 
Enterobacter aerogenes, Proteus mirabilis (indole-negative) and in- 
dole-positive. Proteus species, Haemophilus influenzae and H. 
aegyptius, Moraxella lacunata, and Acinetobacter calcoaceticus 
(Herellea vaginacola) and some Neisseria species. Bacterial Sus- 
ceptibility studies demonstrate that in some cases, microorganisms 
resistant to pri retain susceptibility to tobramycin. A signifi- 
cant bacteria as hoa resistant to tobramycin has not yet emerged; 
however, bacterial resistance may develop upon prolonged use. 
INDICATIONS AND USAGE: TOBREX is a topical antibiotic indicated in 
the treatment of external infections of the eye and its adnexa caused by 
oun pt bacteria. Appropriate monitoring of bacterial oe to 
topical antibiotic therapy should accompany the use of TOBREX. Clin- 
oe — have shown tobramycin to be safe and effective for use in 
ren. 
CONTRAINDICATIONS: TOBREX Ophthalmic Solution and Ointment 
are contraindicated in patients with known hypersensitivity to any of 


their componente. K ; 
S: NOT FOR INJECTION INTO THE EYE. Sensitivity to topi- 

cally applied ernomee may occur in some patients. If a 

sensi reaction to TOBREX® occurs, discontinue use. 

NS: As with other antibiotic preparations, prolonged use 
may result in overgrowth of nonsusceptible organisms, including 
bse lf superinfection occurs, appropriate therapy should be initi- 

. Ophthalmic ointments may retard corneal wound healing. 

Pregnancy Category B. Reproduction studies in three types of ani- 
mals at doses up to thirty-three times the normal human systemic 
dose have ed no evidence of impaired fertility or harm to the 
fetus due to tobramycin. There are, however, no adequate and 
well-controlled studies in = women. Because animal studies 
are not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. 

Nursing Mothers: Because of the potential for adverse reactions in 

nursing infants from TOBREX, a decision should be made whether to 

discontinue nursing the infant or discontinue the drug, taking into 
account the importance of the drug to the mother. 

ADVERSE REACTIONS: The most frequent adverse reactions to 

TOBREX Ophthalmic Solution and Ointment are localized ocular toxic- 

ity and hypersensitivity, including lid itching and suain. and con- 

junctival erythema. These reactions occur in less than three of 100 
ients treated with TOBREX. Similar reactions may occur with the 

pical use of other aminoglycoside antibiotics. Other adverse reac- 
tions have not been reported from TOBREX therapy; however, if topi- 
cal ocular tobramycin is administered concomitantly with systemic 
aminoglycoside antibiotics, care should be taken to monitor the total 
serum concentration. 

in clinical trials, TOBREX Ophthalmic Ointment produced significantly 

fewer adverse reactions (3.7%) than did Garamycin Ophthalmic Oint- 

ment AS 

: Clinically apparent signs and symptoms of an over- 
dose of TOBREX Ophthalmic Solution or Ointment (punctate keratitis, 
erythema, increased lacrimation, edema and lid itching) may be sim- 
ilar to adverse reaction effects seen in some patients. 

DOSAGE AND ADMINISTRATION: SOLUTION: In mild to moderate 

disease, instill one or two drops into the affected eye(s) eve four 

hours. in severe infections, instill two drops into the eye(s) hourly 
until improvement, following which treatment should be reduced prior 
to discontinuation. 

OINTMENT: \n mild to moderate disease, apply a half-inch ribbon into 

the affected eye(s) two or three times per day. In severe infections, 

instill a half-inch ribbon into the affected eye(s) every three to four 
hours until improvement, following which treatment should be 
reduced prior to discontinuation. 

How to TOBREX® Ointment 

1. Tilt your head back. 

2. Place a finger on your cheek just under your eye and genti pull 
a ep a “V” pocket is formed between your eyeball and your 
ower lid. 

3. Place asmall amount (about 1⁄4 inch) of TOBREX in the “V" pocket. 
Do not let the tip of the tube touch your eye. 

4. Look downward before closing your eye. 

TOBREX Ointment may be used in conjunction with TOBREX Solution. 

HOW SUPPLIED: STERILE solution in 5 mi Drop-Tainer® dispenser 

ir 0998-0643-05), containing tobramycin 0.3% (3 y Apy and 

TERILE ointment in 3.5 pomana tube (NDC 0065-0644-35), 
containing tobramycin 0.3% (3 mg/g). 

STORAGE: Store at 8°-27°C (46°- ; 

298251 


References: 

1. Bac-Data Bacteriologic Reports, Bac-Data Medical 
Information Systems Inc. 

2. Data on file, Alcon Laboratories, Inc. 


Alcon 


ALCON LABORATORIES, INC. 
Forth Worth, Texas 76134 USA 


© 1988 Alcon Laboratories, Inc. 




















A new booklet on Macular Degeneration 
for patients and their families. 


| ~ For Our Patients 






MACULAR 
DEGENERATION 





















For Our Patients, MACULAR DEGENERATION 
by Howard Schatz, M.D. and H. Richard McDonald, M.D. 


“With large print and clear illustrations, this is the most 
straightforward explanation of macular degeneration 
and laser treatment I’ve ever seen.” 


Ophthalmologist 






“Even though my doctor spent a lot of time explaining 
macular degeneration to me, I didn't really understand 
it until I read this book.” 


Patient with macular degeneration 


Black-and-White Version $5.00* Color Version $15.00* 
*A portion is tax deductible. 








Send check to: 
Retina Research Fund 
St. Mary’s Hospital and Medical Center 
PO. Box 590238, San Francisco CA 94159 


Allow six to eight weeks for delivery. 


MICHIGAN OPHTHALMOLOGICAL SOCIETY 


20th ANNUAL SUMMER CONFERENCE 
THURSDAY-SUNDAY, JULY 21-24, 1988 
GRAND HOTEL, MACKINAC ISLAND, MICHIGAN 


Theme: “OCULAR SURGERY: NEW DEVELOPMENT AND 
MANAGEMENT OF COMPLICATIONS” 


e CATARACT SURGERY 
e DISLOCATED LENSES 
èe MICROSURGICAL INSTRUMENTATION 
e TUMORS 
e ENDOPHTHALMITIS 
Speakers: 
STEVE CHARLES, M.D., MEMPHIS, TENNESSEE 
HARRY FLYNN, M.D., MIAMI, FLORIDA 
MANUS KRAFF, M.D., CHICAGO, ILLINOIS 
JERRY SHIELDS, M.D., PHILADELPHIA, PENNSYLVANIA 


Registration Fee: 


PHYSICIAN $175.00 
RESIDENT $100.00 
EXHIBITOR $400.00 


For further information contact: 


CHRISTINE A. JOURDAIN 
412 EASTLAND PROFESSIONAL BUILDING 
HARPER WOODS, MI 48225 
(313) 839-3011 


Category I, 8 Hours 
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The Mentor WET-F IELD I 


b The standard method for controlling Co | | | to The WET-FIELD II Coagulator is for 
bleeding during ophthalmic surgical a r Surgeons who want the same precise 
procedures is now available in an ag performance without an additional 
economical new version that offers: power cord on the O.R. floor. The 

o no video interference. new model is fully compatible with 


© lower price. the complete range of WET-FIELD 


aay Hemostatic Erasers and Forceps. It i 
= minimum of 500 procedures using also more compact and Bes ae 
readily available alkalyne ee cells. tay buy WAE or COA 
No need for periodic recharging. in PEAS: tion. Mentor 0&0. Inc 
© the same power output. Surgeons 3000 Longwater Drive os: 
can use favorite settings ) 


interchangeably between WET-FIELD Norwell, MA 02061. 


A 


E 





models. 
à © the same method of pinpoint : 
coagulation in a wet or dry field. WET-FIELD Plug-in Model. These coagulators 
© rugged construction, modern are the heart of a complete, foot-switch operated 


system. WET-FIELD Hemostatic Erasers and 
Forceps available for most procedures. 


design, easily portable. 


To order or to arrange a demonstration, call toll free: 
1-800-992-7557 (National); 1-617-871-6950 (collect in Mass.) 


MENTOR Ne 


Mentor" WET-FIELD and 
WET-FIELD Hemostatic Erasers 


are tradamarbe af Mantar N98 Mtn 














FELIS CATUS 


EYE PENCIL 


`~ 
— 
"esa le 
ee eee 


MASCARA 





POLLEN GRAIN 
(COSMOS BIPINNATUS) 





We'll see your conjunctivitis 


If it’s allergic conjunctivitis 
FML” 
(fluorometholone) 0.1 % Liquifilm® 
sterile ophthalmic suspension 


- Gives the opportunity for fast relief 


from inflammation. 

- Less tendency to increase IOP than 
dexamethasone. 

- Costs less than Opticrom® * 


If it’s infectious conjunctivitis 
Bleph®10 
(sulfacetamide sodium ophthalmic 
solution) 10% with Liquifilm® 
(polyvinyl alcohol) 14% Sterile 
- Effective gram-positive and gram- 
negative bacterial coverage with 
sulfacetamide sodium. 
- Liquifilm vehicle soothes and cools 
irritated eyes. 
- Costs less than Sodium Sulamyd.*** 


If it’s “nonspecific” conjunctiviti 

Blephamide® 

(sulfacetamide sodium 10%, pred- 

nisolone acetate 0.2%) Liquifilm® 

sterile ophthalmic suspension 

- Effective gram-positive and gram- 
negative bacterial coverage with 
sulfacetamide sodium. 

- In studies with rabbit eyes, the prec 
nisolone acetate in Blephamide 
delivers more active drug to the site 





STAPHYLOCOCCUS 





patients through anything. 


of inflammation (in the first 15 *Comparing 10 mL bottle sizes, based on Feb- 

i ruary 1988 average wholesale prices. Opticrom 
r IM pr tays there we pol is a registered trademark of Fisons Corp. 
#0) nour S)... W len compar wi **Comparing 15 mL bottle sizes, based on Feb- 
prednisolone sodium phosphate in ruary ii pea is anaes of. putes reni 

HNE . is a registe emark of Schering Corp. | 

Vasocidin. So, you can give y our 'Reference: Allergan Pharmaceuticals Report 
patients the opportunity for rapid, Series, No. 188, 1982. The clinical significance 


long-lasting relief. of these animal data is unknown. 


Speak ~ Please see adjacent page for brief summary of 
Liquifilm vehicle soothes and cools prescribing e 


irritated eyes. 





== ALLERGAN PHARMACEUTICALS 


Bleph-10 


(sulfacetamide sodium ophthalmic solution) 10% 


with Liquifilm® (polyvinyl alcohol) 1.4% Sterile 


INDICATIONS AND USAGE: Bleph-10 is indicated for the treat- 
ment of conjunctivitis, corneal ulcer and other superficial 
ocular infections caused by susceptible microorganisms, and 

p sanni treatment in systemic sulfonamide therapy of 
rachoma. 


CONTRAINDICATIONS: Bleph-10 is contraindicated in indi- 
viduals who have a hypersensitivity to sulfonamide prepara- 
tions or to any of the ingredients of the preparation. 


PRECAUTIONS: Sulfacetamide preparations are incompatible 
with silver preparations. 


Nonsusceptible organisms, including fungi, may proliferate 
with the use of this preparation. Sulfonamides are inactivated 
by the aminobenzoic acid present in purulent exudates. Sen- 
sitization may occur when a sulfonamide is re-administered 
irrespective of the route of administration, and cross- 
sensitivity between different sulfonamides may occur. If signs 
of sensitivity or other untoward reactions occur, discontinue 
use of the preparation. 


ADVERSE REACTIONS: Sulfacetamide sodium may cause 
local irritation, stinging and burning. While the irritation may 
be transient, occasionally, use of the medication has to be 
discontinued. 


Although sensitivity reactions to sulfacetamide sodium are 
rare, an isolated incident of Stevens-Johnson syndrome was 
reported in a patient who had experienced a previous bul- 
lous drug reaction to an orally administered sulfonamide, and 
a single instance of local hypersensitivity was reported which 
pesa to a fatal syndrome resembling systemic lupus 
erythematosus. 


Blephamide” 


(sulfacetamide sodium - prednisolone acetate) 
Liquifilm® sterile ophthalmic suspension 


INDICATIONS AND USAGE: A steroid/anti-infective combi- 
nation is indicated for steroid- responsive inflammatory ocular 
conditions for which a corticosteroid is indicated and where 
bacterial infection or a risk of bacterial ocular infection exists. 


Ocular steroids are indicated in inflammatory conditions of 
the palpebral and bulbar conjunctiva, cornea, and anterior 
segment of the globe where the inherent risk of steroid use 
in certain infective conjunctivitides is accepted to obtain a 
diminution in edema and inflammation. They are also indi- 
cated in chronic anterior uveitis and corneal injury from chem- 
er radiation or thermal burns or penetration of foreign 
odies. 


The use of acombination drug with an anti-infective compo- 
nent is indicated where the risk of infection is high or where 
there is an expectation that potentially dangerous numbers 
of bacteria will be present in the eye. 


The particular anti-infective drug in this product is active 
against the following common bacterial eye pathogens: 
Escherichia coli, Staphylococcus aureus, Streptococcus 
pneumoniae, Streptococcus (viridans group), Pseudomonas 
species, Haemophilus influenzae, Klebsiella species, and 
Enterobacter species. This product does not provide adequate 
coverage against Neisseria species and Serratia marcescens. 


CONTRAINDICATIONS: Epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella, and many other viral 
diseases of the cornea and conjunctiva. Mycobacterial infec- 
tion of the eye. Fungal diseases of the ocular structures. 
Hypersensitivity to a component of the medication. (Hyper- 
sensitivity to the antimicrobial component occurs at a higher 
rate than for other components.) 


The use of these combinations is always contraindicated after 
uncomplicated removal of a corneal foreign body. 


WARNINGS: Prolonged use may result in glaucoma with 
damage to the optic nerve, defects in visual acuity and fields 
of vision, and in posterior subcapsular cataract formation. 
Prolonged use may suppress the host response and thus 
increase the hazard of secondary ocular infections. In those 
diseases causing thinning of the cornea or sclera, perfora- 
tions have been known to occur with the use of topical 
steroids. In acute purulent conditions of the eye, steroids may 
mask infection or enhance existing infection. If these products 
are used for 10 days or longer, intraocular pressure should 
be routinely monitored even though it may be difficult in 
children and uncooperative patients. 


Employment of a steroid medication in the treatment of herpes 
simplex requires great caution. 


A significant percentage of staphylococcal isolates are com- 
pletely resistant to sulfa drugs. 


PRECAUTIONS: The initial prescription and renewal of the 
medication order beyond 20 milliliters should be made by 
a physician only after examination of the patient with the aid 
of magnification, such as slit lamp biomicroscopy and, where 
appropriate, fluorescein staining. 


The possibility of fungal infections of the cornea should be 
considered after prolonged steroid dosing. 


ADVERSE REACTIONS: Adverse reactions have occurred with 
steroid/anti-infective combination drugs which can be 
attributed to the steroid component, the anti-infective com- 
ponent, or the combination. Exact incidence figures are not 
available since no denominator of treated patients is available. 


Reactions occurring most often from the presence of the anti- 
infective ingredient are allergic sensitizations. The reactions 
due to the steroid componentin rome order of frequency 
are: elevation of intraocular pressure (IOP) with possible 
development of glaucoma, and infrequent optic nerve 
damage; posterior subcapsular cataract formation; and 
delayed would healing. 


Secondary infection: The development of secondary infec- 
tion has occurred after use of combinations containing 
steroids and antimicrobials. Fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
applications of steroid. The possibility of fungal invasion must 
be considered in any persistent corneal ulceration where 
steroid treatment has been used. 


Secondary bacterial ocular infection following suppression 
of host responses also occurs. 


FML 


(fluorometholone) 0.1% 
Liquifilm® sterile ophthalmic suspension 


INDICATIONS AND USAGE: FML is indicated for the treat- 
ment of corticosteroid-responsive inflammation of the pal- 
pebral and bulbar conjunctiva, cornea and anterior segment 
of the globe. 


CONTRAINDICATIONS: FML is contraindicated in the follow- 
ing conditions: 


Epithelial herpes simplex keratitis (dendritic keratitis), vac- 
cinia, varicella, and other viral diseases of the cornea and 
conjunctiva. 


Tuberculosis of the eye. 
Fungal diseases of the ocular structures. 
Hypersensitivity to any component of the medication. 


WARNINGS: Corticosteroid medication in the treatment of 
patients with a history of herpes simplex keratitis (involving 
the stroma) requires great caution; frequent slit lamp 
microscopy is mandatory. 


Prolonged use may result in elevation of IOP, with damage 
to the optic nerve, defects in visual acuity and fields of vision, 
and/or in posterior subcapsular cataract formation. It may 
also aid in the establishment of secondary ocular infections 
from fungi or viruses liberated from ocular tissues. 


Various ocular diseases and long-term use of topical cor- 
ticosteroids have been known to cause corneal and scleral 
thinning. Use of topical corticosteroids in the presence of 
thin corneal or scleral tissue may lead to perforation. 


Acute purulent untreated infection of the eye may be masked 
or activity enhanced by the presence of corticosteroid medi- 
cation. 


PRECAUTIONS: General: As fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
local corticosteroid applications, fungal invasion must be 
Suspected in any persistent corneal ulceration where a cor- 
ticosteroid has been used or is in use. 


Intraocular pressure should be checked frequently. 


mg gee mutagenesis, impairment of fertility: No 
Studies have been conducted in animals or in humans to 
evaluate the possibility of these effects with fluorometholone. 


Pregnancy Category C: Fluorometholone has been shown 
to be teratogenic and embryocidal in rabbits when given in 
doses approximating the human dose and above. There are 
no adequate, well-controlled studies in pregnant women. 
Fluorometholone should be used during pregnancy only if 
the potential benefit outweighs the potential risk to the fetus. 


Fluorometholone was ocularly applied to both eyes of preg- 
nant rabbits at various dosage levels on days 6 to 18 of gesta- 
tion. A significant dose-related increase in fetal abnormalities 
and in fetal loss was observed. 


Nursing Mothers: It is not known whether topical ophthalmic 
administration of corticosteroids could result in sufficient sys- 
temic absorption to produce detectable quantities in breast 
milk, nevertheless, the physician should consider the patient 
discontinuing nursing while the drug is being administered. 


Pediatric Use: Safety and effectiveness in children have not 
been established. 


ADVERSE REACTIONS: Adverse reactions include, in decreas- 
ing order of frequency, elevation of intraocular pressure (IOP) 
with possible development of optic nerve damage; loss of 
visual acuity or defects in fields of vision; posterior subcap- 
sular cataract formation; delayed wound healing. 


The following have also been reported after the use of topical 
corticosteroids: Secondary ocular infection from pathogens 
liberated from ocular tissues and, rarely, perforation of the 
globe when used in conditions where there is thinning of the 
cornea or sclera. 





=} ALLERGAN PHARMACEUTICALS 


A Division of Allergan, Inc., Irvine, CA 92713 
©1988 
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KNEE 
THE BIG NAME IN CRYO GOES SMALL 


Keeler Cryo Tanktop Unit 
Retinal = Intravitreal = Glaucoma = Intra-Capsular 


Keeler Instruments has long been associated with Cryo Instrumentation for 
ophthalmic surgery and the new C.T.U. System is a result of twenty years 

of experience. The new C.T.U. is a state of the art 

system which meets the needs of the 

ophthalmologist today. Compact in design, it 

operates a full range of new slim, end freeze Keeler Instruments. Inc 
instant defrost cryo probes for glaucoma, retinal 456 Parkway = Broomall, PA 19008 
and cataract surgery. The perfect standby unit, the E Sandane tui 

C.T.U. is easily stored and can be set up in details & price list for the 
minutes. The newly designed cart is tip proof and Keeler Cryo System. 
holds everything you need making the C.T.U. the (J Please have your 

most portable unit Keeler has ever offered. ropresomolivo:- Coninck IES. 


(J Please send me your new 
KC {Keeler 


Call 1-800-523-5620 = (PA. 215-353-4350) 








886 ‘eunr ‘z09-96S:S01 ABojowjeujydo jo jeuinof ueonawy © 


‘sjuaijed esau} jo a6 snoas}yIA Əy} u! uƏƏS AjjediyslajOeseYyo 
səipoq sajejnoijied ajqisiA AjjedidodsosDIWOIg Əy}; PpeZiiejOeieYys pue esojuow bid 
SIPUI}JO1 ul UOIJOBSs Jenja əy; JO SiN}JeU BY} pepu! yN} SUOIJEAIaSGO 
asou | ‘Sjjao | a1es pue sebeydosoew Maj e YIM S139 BAIJOBasUOU AjjSOW peuleyuod 
$]O1}UOD JEWIOU Wd [96 SNOPA “SAIJOBAJUOU 319M Sİ Əy} JO P4ly} GUO jNOGY 
‘seBeydoioew pue ‘sjjao g awos ‘sjjao | PIAL ‘sjjao sossaiddns ‘gqd pue 
sedjey 1 ‘vad peurejuoo sajdwes jj ‘seAea 10uop wəzrowzsod yə w014 U0!}2ƏSSIP 
Aq pue sjueijed əəsy; wou; Asdoiq Aq peuleyqo diam Sajdwes snoei}iA ‘sjuaijed 
eso}uəwsıd sijiuijes 40 96 snoəayıa Əy} u! Sjj Wa}SsAS ƏuNWW! JDa}EP 0} suəfıue 
eBbeydosoew pue ‘J29 g ‘1129 | DyIoeds ysuleBe Saipoqijue jeuojoouow pasn ƏM 


‘CW ‘SI@4DIW 9 pleuoy pue “a'w ‘ewosmeN ‘y preg 





esouəðwW id SI}HUNƏY 
UNM S}Uel}ed JO 129 snopa 3y} u! sƏzÁooydwÁ] jo uo0!}98}3q 


8861 ʻSunf ‘68S-v8S:S0, ÁSojowjeyzydo jo jeuinof ueonawy © 


'pəıı}uəpı 31ƏM S103798} BAI} 
-9Ə}01d JO yS Jejnd0eB}UI OU ‘Áyzedounau ozawwÁse Buipuezs-Buoj yyM Sjusijed 
pe uj '10}98} Ae|NDOBIjU! 3A1}99}01d yUeDYIUBIs Ajjedij}s1je}s e eq 0} puNo} SEM (LEO 
= d) Bumueas jeuljaso1s0yo pue Áyzedoua! aaijyesas1j01d 104 103984 YS JUBDYIUBIS 
Ayjeonsieys e se payijuap; sem (910° = d) uoisnjo2o UIeA YOUeIg 'Áyzedounaı 
ou 10 Ayjedourje 21eqeip punosby9eq seyyie pey eAe Moyle} Əy} pue Ayyedoulja 
eAljesayijoid pey eAe payooye Ájəəaəs e10W əy}, ‘Seles sių; u, JUa}eEd Yyoee 
104 ‘Ayjyedourjes dalpesayijoud jo UaWAOJa@ASP Əy} 104 S104798} 9AI}DE}OId pue YS Je] 
-nooesjul Ajijuap! 0} (sueaA g'p ‘ueaw) asow 10 sueaA OM} 10) Buljsisied Ayyedousje 
d14jowwAse YM SjUaljed D1}eqeIp ZS JO Sp10901 Əy} AjaA1}DedSO1}91 POM2IAd1 ƏM 


‘O'W ‘diysuexjuesg ‘M 261099 pue 
“a'w “ar ‘uuÁja ‘M Aueh “a'w ‘Sulumoig ‘r preg 


SN}IIƏWN S8}3qL1A YUM S}UƏNLd U! Áyzedounəy dsJowWWAsy 





















886, ‘eunr ‘sES-06S:S01 ÁGojowjeyzydo 40 jeuinof ueonawy © 





‘JOPAOSIP pƏpəyu! S14} 
jo ui610 ay} Buiuseou09 suo;esijdu sey pue Ajjesiuljd payijuap! 3q 0} SJENPIAIpU! 
snoĵÁzo1ə}əų4 SMOIJE SUOI}DEI9}U! QUOD-pos JO Hyde] SIYL “S}jNSes AsojOReysiyesuUN 
Ayjeo1uyde} papjaiA Om} pue ‘uol}DeJa}U! Bjqe}Ie}ep OU pey OM} ‘SUOI}De19}U! BUOD 
-pou ewou pey dey} ‘Ssalued SNOBAZOJa}eY j[e1}U9}0d ay} JO “UO}}OeJe}U! BUOD 
-pou jewou JO a2uəsqe 3}əjdwoə e paəzeszsuowəp S131119 SNOHAZOJa}eY 93e61\qGo0 
əy} jo ie ‘Gunsa, yeuonouny pue sidoosowjeyjydo jewiou esimseyjO a}dseq 
‘saljiwmey }y61ə wo; SISIYDSOUI}es paxHUl|-X JO S111129 je!zuəzod yə pue s1319 
ə}eĵijqo ıı Ul uo1}3e13}U) 3U09-po1 Ənssəddns zo }Ud}Xe Əy}; pƏðulwu1ə3zƏP ƏM 


‘O'W ‘pag ‘O uey pue “q'ud ‘Aer aaen 
“rw ‘SuIoyÑuUIIOd ‘r did “G'W ‘uno ‘g [@e4dIW “a'N ‘Uapsy ‘g Á1yoa9 





SISIYDSOUIJOY PƏJUIT-X JO 3484S 191UeD ƏY} JO U012943A 


8864 ‘euNnr ‘£8gS-6LS:S0, ABojowjeyjydoO jo jeuinof ueouawy © 





‘sedA} JUBUIWYNY 0} pju wo} ÁpaaasS jo sə316əp BulAsea jo sjsisuod 
ewoipuAs sıso193əu jeUI}as B}NDe zey; pue ‘Ádesəy, 4IAOJ[DADe 10 P1019}S091}109 
Aq peyipow yeymowos yBnouyye ‘awoipuAs sisoj9eu eua 8}Nde Jo SjUsWIdOjaAap 
jeunjeu ay} JO QUO sı BSINOD Huszwi|-jjas ‘pu siy} ey} əƏzısəyzodÁy 0} SN pd} 
sBHulpuy əy, ‘paulwexe sjuaijed ay} JO BWOS U! SNJIA 18}SOZ-e|j/99DIJLA 0} paseasoul 
əm sOWNY snoənbe u; s1ə}ı} Apoqijuy ‘ewoipuAs sisoj9euU jeUI}a1 3}NDe O} 
JSB1JUOD Ul ‘JUSWYIEJSp jeUl}es JNOYYM uoeiauaÃHəp jeplosOYyIOUIj}e1 Psezijed0] ul 
pə;nsəı səjepnxə əsəy, ‘}uaNyUO. Hujwodeq }NOYyWM pazejos; peulewes pue əjod 
10118}SOd Əy} 0} Ajjenpes6 pepue}xe yoiym nq ewoJpuAs SiS019əu jeUI}as Ə}NIL JO 
ieəıdÁ} sayepnxe jeuijes MOJJƏÁ ajed jesəyduədpıu 0} jeseydised pey sjusijed xIs 








"C'W ‘OnsyewW oyiyngoyn pue “a'w ‘eweAoy eAesey 
“a'w ‘eweAoy onsa, “a'w ‘eweAeyen iysepel “a'w ‘OnsjeW oyiyiysoL 


ƏWOIPUÁŞS SISOJDEN [LUNY 3}NIy jo ƏdÁL pIIN pesodolg y 

















DON T 
KONCO O]N 


OF YOUR 
PATIENT S IOP 


Recent Clinical Evaluation Demonstrated... 


In patients previously controlled on today’s standard 
for glaucoma therapy, betaxolol was unable to provide 
comparable IOP control. 
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DIOJN 4 JN IRO 
OF YOUR PATIENT S IOP 


In a multicenter study, recent clinical evaluation,'? of 353 patients with a history of 
satisfactory IOP control and tolerability while on TIMOPTIC" (Timolol Maleate, MSD): 


| Confirmed the benefits of maintaining therapy with TIMOPTIC for IOP control 
m@ Demonstrated that TIMOPTIC surpassed Betoptic in maintaining IOP control 


In patients previously controlled on TIMOPTIC, Betoptic was unable to maintain 
comparable IOP control: 


mm Hg 


21 MEAN INTRAOCULAR PRESSURE 
Average Eye 


betaxolol! 
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week 1 week 4+ week 8* week 12° 
tp <0.01 


At week 12, 97% of 149 patients on TIMOPTIC continued to be 
satisfactorily controlled. 


At weeks 4, 8, and 12, significant increases in baseline IOP (p <0.01) 
were seen in the patients treated with Betoptic. 


1Data available upon request from Merck Sharp & Dohme, Professional Services Department, West Point, PA 19486. 


2A total of 353 patients whose IOP was satisfactorily controlled with TIMOPTIC and in whom the drug was well toler- 
ated were continued on TIMOPTIC 0.5% b.i.d. during a 2-week baseline period. Patients contributing data were then 
randomly assigned in a double-masked fashion in demographically similar groups to continue to receive either 
TIMOPTIC 0.5% b.i.d. (n = 149) or Betoptic 0.5% b.i.d. (n = 146). Following a baseline measurement, patients were 
evaluated for IOP after 1, 4, 8, and 12 weeks of therapy. In the average-eye approach, values from the right and left 
eye were averaged at each time point to obtain the values used in the analysis. In the worst-eye approach, the eye 
with the higher baseline IOP was followed throughout the course of the study. 


As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged therapy has 
been reported in some patients. However, in one long-term study in which 96 patients have been followed for at 
least 3 years, no significant difference in mean IOP has been observed after initial stabilization. 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; 
overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to any component of this product. 
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NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1987 by Merck & Co., INC. 





PATIENTS EXHIBITING CHANGES IN INTRAOCULAR PRESSURE 
(FROM TREATED BASELINE) = +5mmHg 


Worst Eye 
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Total Number of Patients 


‘p <0.01 Week 1 Week 4° Week 8° Week 12° 


Nearly 1 out of 5 patients treated with Betoptic showed an increase in IOP = +5 mm Hg at week 12 


For the majority of panana. a 
with chronic open-angle 
glaucoma or elevated IOP 
who are at sufficient risk 
to require therapy 


STERILE OPHTHALMIC o 
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Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the following page. 








TIMOPTIC 


(TIMOLOL MALEATE| MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC ıs contraindicated in patients with bronchial asthma. a history of bron- 
chial asthma. or severe chronic obstructive pulmonary disease (see WARNINGS), sinus bradycardia, sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock, 
hypersensitivity to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 
In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued 
Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g. 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS). SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta receptors 
Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons. in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 
Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia 
Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g, tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade 

' Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g.. diplopia, ptosis, and generalized weakness) Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle This 
requires constricting the pupil with a miotic TIMOPTIC has little or no effect on the pupil When TIMOPTIC is 


used to reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miot and 
not alone 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC’ (Timolo! Maleate 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years. no significant difference in mean intraocular pressure 
has been observed after initia stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size. mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and. or marked bradycardia, which may produce vertigo. syncope. or postural hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC. 
and oral or intravenous calcium antagonists. because of possible atrioventricular conduction disturbances. 
left ventricular failure. and hypotension In patients with impaired cardiac function, coadministration should 
be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction time 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
cally in Studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis. Impairment of Fertility’ Iin a two-year oral study of timolol maleate in rats. 
there was a Statistically significant (p- 0 05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day) Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human oral dose Ina lifetime oral study in mice. there were statistically significant (p= 0.05) 
increases in the incidence of denign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg kg day. but not at 5 or 50 mg kg day There was also a significant increase in mammary 
adenocarcinomas at the 500-mg kg day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg kg. but not at doses of 5 or 50 mg/kg/day An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established inman Furthermore. in adult human temale subjects who 
received oral dosages up to 60 mg timolol maleate. the maximum recommended human oral dosage. there 
were no clinically Meaningful Changes in serum prolactin 

There was a Statistically significant increase (p~ 0 05) in the overall incidence of neoplasms in female mice 
at the 500-mg kg day dosage level 

Timolo! maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg kg) and ın vitro in a neoplastic cell transformation assay (up 
to 100 pg mL). In Ames tests. the highest concentrations of timolol employed, 5000 or 10,000 pg/plate. 
were associated with statistically significant elevations (p- 0.05) of revertants observed with tester strain 
TA100 (in Seven replicate assays) but not in the remaining three strains In the assays with tester strain 
TA100, no consistent dose response relationship was observed. nor did the ratio of test to control revertants 
reach 2 A ratio of 2 is usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose 
Pregnancy Pregnancy Category C` Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg kg day (50 times the maximum recommended human oral dose) showed no evidence of fetal malforma- 
tions Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1.000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions 
increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity There are no adequate and well-controlled 
studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 
Nursing Mothers Because ot the potential tor serious adverse reactions trom timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, takirtg into account the 
importance of the drug to the mother 
Pediatric Use Safety and effectiveness in children have not been established by adequate and well-controlled 
studies 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed 
BODY AS A WHOLE: Headache. asthenia. chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension. syncope. heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitation. 
cardiac arrest DIGESTIVE: Nausea, diarrhea NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression, 
increase in signs and symptoms of myasthenia gravis. paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria RESPIRATORY Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease). respiratory failure, dyspnea. nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances. including refractive changes (due to withdrawal of miotic therapy in 
some cases), diplopia, ptosis 

Causal Relationship Unknown. The tollowing adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole. Fatigue; Cardiovascular: Hyperten- 
sion. pulmonary edema, worsening of angina pectoris; Digestive Dyspepsia, anorexia, dry mouth; Nervous 
System Psychiatric’ Behavioral changes including confusion, hallucinations, anxiety, disorientation, ner- 
vousness, somnolence, and other psychic disturbances: Skin: Alopecia; Special Senses: Aphakic cystoid 
macular edema, Urogenital- Retroperitoneal fibrosis, impotence 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss, Cardiovascular: Edema, worsening of arterial insufficiency, Rayn- 
aud's phenomenon, vasodilatation, Digestive: Gastrointestinal pain, hepatomegaly. vomiting; Hematologic: 
Nonthrombocytopenic purpura: Endocrine’ Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, 
increased pigmentation, sweating. cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous 
System Psychiatric: Vertigo. local weakness, decreased libido, nightmares, insomnia, diminished concen- 
tration, Respiratory. Rales, cough, bronchial obstruction, Special Senses: Tinnitus, dry eyes; Urogenital: 
Urination difficulties 

Potential Adverse Effects. In addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombosis. ischemic colitis, Hematologic: Agranulocytosis, thrombocytopenic purpura; 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome char- 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat. laryngospasm with respiratory distress; Urogenital: Peyronie's disease 

There have been reports ot a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome has 
not been reported with timolol maleate 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 2 5-mL. 5-mL, 10-mL. and 15-mL plastic OCUMETER®” ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™ (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser (see separate Prescribing Information) 
Storage. Protect from light Store at room temperature 


‘The maximum recommended single oral dose ıs 30 mg of timolol One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg 


For more detailed information. consult your MSD 
Representative and the Prescribing Information 
P, Merck Sharp & Dohme. Division of Merck & Co . INC. 


aN: West Point. PA 19486 
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THE INSTRUMENT OF CHOICE 
in over 1°v,uuu Vitrectomy Procedures 
120,000 


® 
Available only from Alcon 
SURGICAL 
Division of Alcon Laboratories, Inc. 


Alcon Laboratories, Inc. | . | 
PO. Box 6600 | | Retinal Map designed and developed by 
Fort Worth, Texas 76115 KIRK H. PACKO, M.D., Chicago, Illinois 
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he =» = = Automatic 

instrument Control Center 
Is First In Reliability, 
Versatility And SPEED. 


Front surface mount instrument well pee recessed instrument well 


imline control panel Microtouch control panel 


Both the Microtouch and Slimline contro! 
panels can be used with either the top sur- 
face recessed instrument well or the front 





surface mount instrument well. 


AUTOSWITCH WILL FIT THE DESIGN OF YOUR EXAMINATION LANE 


The unparalleled electronic AUTOSWITCH IS 

sophistication of the Autoswitch 

System is engineered to fit into COMPLETELY 

your unique examination lane AUTOMATIC. P 

instead of forcing you to use RA ase / 

standard ophthalmic desks and Room and fixation lighting is 

inferior control systems. adjusted according to a pre- 

programmed sequence every 

For Your Custom Designed time you pick up your Ophinals 

Cabinetry, Autoswitch Offers You One piece rechargable Autoswitch MOSCOPE, Retinoscope, or use 

Unparalled Versatility. your slit lamp or indirect. 

Autoswitch gives you the flexi- struction or wireless for existing To find out more about the ver- 

bility of either wired for new con- | examination lanes and can be | gatile Autoswitch Instrument 
tailored to fit virtually any custom | Control System, call our toll-free 
designed cabinetry. number today. 

AUTOSWITCH r 


BY DESIGN. 


For over 20 Years, The Leader In Designing 
Ophthalmic Control Systems. 





We offer 5 different rechargable 
well units, 3 different control 
panels, an integrated unit and 
a self-contained desk top unit as 
standard models. Custom 
designed systems are also 
available. 


civersatronics inc 


1-800-345-1244 


(In PA call 1-215-356-3995) 





Call or write today for more information on Autoswitch 


620 Parkway, Broomall, PA 19008 (215) 356-3995 
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Finally, theres a lens that performs like PMMA 
and can fit in here. 





The Phaco-Flex™ SI-ISNB from AMO 


6.0mm biconvex silicone optic. Polypropylene haptics. Built-in UV block. 
Minimal induced astigmatism. Minimal change in post-op cylinder. Rapid visual rehabilitation. 
The advantages of small incision with the confidence of PMMA. | 


Investigational device. Limited by U.S. law to investigational use only. 


= AMO 


Allergan Medical Optics, A Subsidiary of Allergan, Inc. 
Irvine, CA 92718 © 1988 
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IOPIDINE Sterile Ophthalmic Solution 


(Apraclonidine Hydrochloride) 1% as Base 
New Generation drug controls 
` post-laser IOP spikes 









First drug in new class of Ocular Lase 
Surgical Agents 
Clonidine-derived alpha adrenergic 
agonist 
Controls or prevents acute postop IOP 
spikes (during first three critical hours) 
following argon laser trabeculoplasty 
and iridotomy 


Many glaucoma patients at risk 
Some degree of IOP elevation occurs ir 
over 50% of laser-treated patients 
IOP spikes > 10 mmHg occur in 20% or 
more of laser treated eyes 
Susceptible patients have experienced 
IOP spikes, visual field damage and/or 
vision loss 
Existing drugs do not consistently pre- 
vent or reduce IOP spikes 


IOPIDINE resolves the problem 
Demonstrated significant IOP sup- 
pressing ability in double-masked, con- 
trolled clinical studies" '8.2 
Only two drops needed 


Well tolerated with minimal side 
effects'*3 


IOPIDINE™ ophthalmic solution has 
minimal effect on heart rate and blood 
pressure; however, caution should be 
observed in treating patients with severe 
Cardiovascular disease including 
hypertension. 


CONVENIENT 
DISPENSING 
CONTAINERS 
IOPIDINE™ is supplied in 
0.25 mL plastic squeeze 
containers packaged in rs A 
Pairs (one for pre- and @ ~ Rite ee.” 







A Division of Alcon Laboratories, Inc. 


P.O. Box 6600 y 
one for post-treatment Fort Worth, TX 76115 
medication) and 817/293-0450 A 
enclosed in a foil ORDER LINE: 0? > 
overwrap. 1-800-TO-ALCON I S 
(1-800-862-5266) K Š 


SS 
Disclosure information appears on adjacent page. 0 S 
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lOPIDINE™ 


(apraclonidine hydrochloride) 


1% As Base 


Sterile Ophthalmic Solution 


DESCRIPTION: |OPIDINE ™ Ophthalmic Solution contains apraclonidine 
hydrochloride, an alpha adrenergic agonist, in a sterile isotonic solution for 
topical application to the eye. Apraclonidine hydrochloride is a white to off-white 
powder and is highly soluble in water. Its chemical name is 2-[(4-amino-2,6 
dichloropheny!) imino]imidazolidine monohydrochloride with an empirical 
formula of CoH; ,ClzN, and a molecular weight of 281.6. The chemical structure 
of apraclonidine hydrochloride is: 


Cl H 
N 
we- | -HCI 
N 
Ci H 
Each mL of IOPIDINE Ophthalmic Solution contains: Active — Apraclonidine 
hydrochloride 11.5 mg equivalent to apraclonidine base 10 mg; Preservative- 


Benzalkonium chloride 0.01%; Inactive- Sodium chloride, sodium acetate, 
sodium hydroxide and/or hydrochloric acid (pH 4.4-7.8) and purified water. 
D 


CLINICAL PHARMACOLOGY 

Apraclonidine is a relatively selective, alpha adrenergic agonist and does not 
have significant membrane stabilizing (local anesthetic) activity. When instilled 
into.the eye, IOPIDINE (apraclonidine hydrochloride) Ophthalmic Solution has 
the action of reducing intraocular pressure. Ophthalmic apraclonidine has 
minimal effect on cardiovascular parameters. 


Optic nerve head damage and visual field loss may result from an acute 
elevation in intraocular pressure that can occur after argon laser surgical 
procedures. Elevated intraocular pressure, whether acute or chronic in duration, 
is a major risk factor in the pathogenesis of visual field loss. The higher the peak 
or spike of intraocular pressure, the greater the likelihood of visual field loss and 
optic nerve damage especially in patients with previously compromised optic 
nerves. The onset of action with IOPIDINE Ophthalmic Solution can usually be 
noted within one hour and the maximum intraocular pressure reduction usually 
occurs three to five hours after application of a single dose. The precise 
mechanism of the ocular hypotensive action of IOPIDINE Ophthalmic Solution is 
not completely established at this time. Aqueous fluorophotometry studies in 
man suggest that its predominant action may be related to a reduction of 
aqueous formation. 


Controlled clinical studies of patients Se rab! argon laser trabeculoplasty or 
argon laser iridotomy showed that IOPIDINE Ophthalmic Solution controlled or 
prevented the postsurgical intraocular pressure rise typically observed in 
patients after undergoing those procedures. After surgery, the mean intraocular 
pressure was 1.9 to 4.0 mmHg below the corresponding presurgical baseline 
pressure before IOPIDINE ™ Ophthalmic Solution treatment. With placebo 
treatment. postsurgical pressures were 2.5 to 8.4 mmHg higher than their 
corresponding presurgical baselines. Overall, only 2% of patients treated with 
\OPIDINE Ophthalmic Solution had severe intraocular pressure elevations (spike 

- 10 mmHg) during the first three hours after laser surgery, whereas 21% of 
placebo-treated patients responded with severe pressure spikes (Table 1). Of 
the patients that experienced a pressure spike after surgery, the peak intraocular 
pressure was above 30 mmHg in most patients (Table 2) and was above 50 
mmHg in seven placebo-treated patients and one IOPIDINE Ophthalmic 
Solution-treated patient. 








Table 1 
Incidence of Intraocular Pressure Spikes = 10 mmHg 
Treatment 
Apraclonidine Placebo 
Study Laser Procedure P-Value N? (%) N? (%) 
1 Overall <0.05 0/51 (0%) 10/45 (22%) 
2 Overall <0.05 2/58 (3% 12/61 (20% 
1 Trabeculoplasty «0.05 0/40 (0%) 6/35 (17%) 
2 Trabeculoplasty 0.06 2/41 (5%) 8/42 (19%) 
1 iridotomy <0.05 0/11 0% 4/10 (40% 
2 lridotom =0.05 0/17 0% 4/19 (21% 
aN = Number Spikes / Number Eyes. 
Table 2 


Magnitude of Postsurgical Intraocular Pressure in Trabeculoplasty 
and Iridotomy Patients With Severe Pressure Spikes = 10 mmHg 


Total Maximum Postsurgical Intraocular Pressure (mmH 
Treatment Spikes 20-29 mmH 30-39 mmHg 40-49 mmHg > 50 mmH 


Apraclonidine 2 0 0 1 1 
Placebo 22 1 10 4 7 
INDICATIONS AND USAGE 


IOPIDINE (apraclonidine hydrochloride) Ophthalmic Solution is indicated to 
control or prevent postsurgical elevations in intraocular pressure that occur in 
patients after argon laser trabeculoplasty or argon laser iridotomy. 
CONTRAINDICATION 

Hypersensitivity to any component of this medication or to clonidine. 


PRECAUTIONS 
General 
Since IOPIDINE Ophthalmic Solution is a potent depressor of intraocular 


pressure, patients who develop exaggerated reductions in intraocular pressure 
should be closely monitored. 


341530 January 1988 


Although the acute administration of two drops of IOPIDINE ™ Ophthalmic 
Solution has minimal effect on heart rate or blood pressure in clinical studies 
evaluating patients undergoing anterior segment laser surgery, the preclinical 
pharmacologic profile of this drug suggests that caution should be observed in 
treating patients with severe cardiovascular disease including hypertension. 


The possibility of a vasovagal attack occurring during laser surgery should be 
considered and caution used in patients with history of such episodes. 


Topical ocular administration of two drops of 0.5%, 1.0% and 1.5% IOPIDINE 
Ophthalmic Solution to New Zealand Albino rabbits three times daily for one 
month resulted in sporadic and transient instances of minimal corneal 
cloudiness in the 1.5% group only. No histopathological changes were noted in 
those eyes. No adverse ocular effects were observed in cynomolgus monkeys 
treated with two drops of 1.5% IOPIDINE Ophthalmic Solution applied three 
times daily for three months. No corneal changes were observed in 320 humans 
given at least one dose of 1.0% IOPIDINE Ophthalmic Solution. 


Drug Interactions 
interactions with other agents have not been investigated. 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a variety of in vitro cell assays, apraclonidine was nonmutagenic. Studies 
addressing carcinogenesis and the impairment of fertility have not been 
conducted. 

Pregnancy Category C 

There are no adequate and well controlled studies of IOPIDINE Ophthalmic 
Solution in pregnant women. Animal reproduction studies have not been 
conducted with apraclonidine hydrochloride. This medication should be used in 
pregnancy only if the potential benefit to the mother justifies the potential risk 
to the fetus. 

Nursing Mothers 

it is not known if topically applied |OPIDINE Ophthalmic Solution is excreted 
in human milk. A decision should be considered to discontinue nursing 
temporarily for the one day on which IOPIDINE Ophthalmic Solution is used. 


Pediatric Use 
Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 

The following adverse events were reported in association with the use of 
IOPIDINE Ophthalmic Solution in laser surgery: upper lid elevation (1.3%), 
conjunctival blanching (0.4%) and mydriasis (0.4%). 


The following adverse events were observed in investigational studies dosing 
IOPIDINE Ophthalmic Solution once or twice daily for up to 28 days in nonlaser 
studies: 
OCULAR: Conjunctival blanching, upper lid elevation, mydriasis, burning, 
discomfort, foreign body sensation, dryness, itching, hypotony, blurred or 
dimmed vision, allergic response, conjunctival microhemorrhage 
GASTROINTESTINAL: Abdominal pain, diarrhea, stomach discomfort, emesis 
CARDIOVASCULAR: Bradycardia, vasovagal attack, palpitations, orthostatic 


episode 

CENTRAL NERVOUS SYSTEM: Insomnia, dream disturbances, irritability, 
decreased libido l 

OTHER: Taste abnormalities, dry mouth, nasal burning or dryness, headache, 
head cold sensation, chest heaviness or burning, clammy or sweaty palms, 
body heat sensation, shortness of breath, increased pharyngeal secretion, 
extremity pain or numbness, fatigue, paresthesia, pruritus not associated 
with rash 


OVERDOSAGE 

No information is available on overdosage in humans. The oral LDso of the drug 
ranged from 3-8 mg/kg in mice and 38-107 mg/kg in rats. The intravenous LDso 
of the drug ranged from 6-9 mg/kg in mice and 9-21 mg/kg in rats. LDso values 


in these ranges are indicative of a drug with a high degree of toxicity. 

DOSAGE AND ADMINISTRATION 

One drop of IOPIDINE Ophthalmic Solution should be instilled in the scheduled 
operative eye one hour before initiating anterior segment laser surgery and a 
second drop should be instilled to the same eye immediately upon completion of 
the laser surgical procedure. 

HOW SUPPLIED . 
IOPIDINE (apraclonidine hydrochloride) Ophthalmic Solution 1% as base Is a 
sterile, isotonic, aqueous solution containing apraclonidine hydrochloride. 
Supplied as follows: 0.25 mL in plastic ophthalmic dispensers, packaged two 
per pouch. These dispensers are enclosed in a foil overwrap as an ad ed barrier 
to evaporation. 

0.25 mL: NDC 0065-0660-25 

STORAGE 

Store at room temperature. Protect from light. 


U.S. Patent No. 4,517,199 


Alcon’ 


SURGICAL 


Jointly Manufactured By: 
Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 USA 


and 
Automatic Liquid Packaging Corp. 
Arlington Heights, Illinois 60005 
Printed in USA 


June, 1988 


START A 






REVOLUTION 


mn Towards 
Ancillary Room 
Efficiency. 

Using a concept as reliable as 
the wheel, ISELL/DIVERSA- 


TRONICS brings your office 
into the 21st century. 


Data Collection And 
Special Procedures Will 
Never Be The Same. 

Why move the patient, tech 
and instrument, when you can 
quickly move only the 
instrument? 

The genius of the OMNI 360 
is simplicity itself. Instead of 
patients and techs going 
around in circles, from station 
to station, the OMNI 360 is 
designed to deliver the 
instruments to them. The time 
savings allows for more and 
efficient patient processing 
and enhances order and 
professionalism. The OMNI 
360 is as space efficient as itis 
work and cost efficient. The 
entire system requires as little 
as 48 square feet. 

To order or for more 
information on the OMNI 360, 
call our toll free number today. 
It's definitely a turn for the 
better. 





OMNI 360 


Definitely a turn for the better! 








Bichastonice 


226 W. Penn Street, Norristown, PA 19401 (215) 277-5220 or call toll-free: 1-800-523-0265. 






























How tomakea 
lasting impression. 


ow long does it take you to get sharp, 
Hera images of your diagnostic 
procedures? A few days? Maybe a few 

hours? The images on the left were ready in 
seconds with Polaroid instant films. They 
show just some of the many diagnostic imag- 
ing applications that Polaroid has developed 
specifically for the medical field. 

This Scintigram of a kidney study 
(Fig. 1) was captured on Type 339 AutoFilm 
using the FreezeFrame Medical Video Image 
Recorder. This imaging device is certified for 
use in operating rooms and allows prints or 
slides to be made instantly in color or black 
and white from nearly any video source. 

For cardiology (Fig. 2), this color 
M-Mode of a ventricular septal defect was 
taken on Type 339 AutoFilm. This film is used 
with most new color flow mapping systems 
and displays consistent, accurate color and 
requires no pulling, timing or peeling. 

The abdominal ultrasound image 
(Fig. 3) taken with the Aspect video image 
recorder, shows the liver and right kidney on 
Type 331 AutoFilm. The AutoFilm image ejects 
and develops automatically and delivers 
excellent gray scale reproduction and long- 
term stability unmatched by thermal images. 

The fundus image (Fig. 4) was 
taken on Type 779 instant color film. This 
is a positive color emulsion that requires 
no timing or peeling, and offers repeatable, 
accurate color documentation. 


For presentations, your subjects can 
be easily reproduced on any of Polaroid’ five 
instant 35mm slide films. This copy of a pelvic 
X-ray (Fig. 5) was exposed on PolaPan instant 
35mm film, and developed in minutes using 
the 35mm PowerProcessor. 

In color or black and white. In prints, 
35mm slides or overhead transparencies. In 
seconds. If you have a diagnostic imaging 
requirement, Polaroid has an instant imaging 
solution. For patient files, referrals, publication , 
presentation or patient education. And you 
get it all A.S.A.P—As Soon As Polaroid 
instant images. For a complete brochure on 
Polaroid instant imaging solutions for medical 
professionals, or to find out about our exclu- 
sive medical image guarantee program call 
us toll free: 1-800-343-5000. 




































































Polaroid 





“Polaroid’® “FreezeFrame’™ and “AutoFilm”™ © Polaroid 1988 
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KEELER PGLSAIR 
ONCONTACT TONOMETER 


You can holda 
candle to it! 


Pulsair’s low air puff is as 
gentle as a breeze, easy on the 
candle, but more importantly, 
easy on your patients! 


And Pulsair makes IOP testing 
easy on you! 


= Noncontact — No Cross 
Contamination 


= Accurate Objective 
Results Everytime 


Automatic Alignment with 
Self Activation 


eEliteMil-l(eM-litem KiC 
Easy & Fast to Use 
Three Year Warranty 


Contact Keeler at 
1-800-523-5620 

PA Residents (215) 353-4350 
and try Pulsair today. 

Or mail 

the coupon for a 

complete brochure. 


KC Akeeler 


Clip and attach 
to your letterhead. 


O Call me, I want a 
demonstration 

O Yes; send me 
more information on the 
Keeler Pulsair 
Mail to: 
Keeler Instruments, Inc. 
456 Parkway 
Broomall, PA 19008 
IN A HURRY? 
Call 1-800-523-5620 
PA (215) 353-4350 
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Portrait of Noncomphance 


“Drive all day. Drive into night. | measure my time 
in miles, not in hours. And the only schedule | keep 
is the one that gets me to the next loading dock.” 


For many of your glaucoma patients, daily activity is just 
a blur of days into nights. And normal routines—like tracking 
a medication schedule—somehow get lost in the haze. 
Now, you can help these noncompliant patients keep track 
of their medication a new way: by prescribing Betagan with 
C Cap. Allergan’s exclusive C Cap Compliance Cap provides 
your glaucoma patients with a visual dosing cue. That can 
encourage compliance by: 

- Tracking your patient's next dose, and 

e Minimizing confusion for patients on multidose therapy 
or multiple medications. 


And, as ever, levobunolol provides: 


patients? and 


- IOP control with once-daily dosing in the majority of 


e Twice-daily dosing with unsurpassed long-term control 


Specify Betagan with C Cap Q.D. or Betagan with C Cap 


NEW C Cap” 


NOC 11980 - 252-60 


Ere A an ® 
Betagan® Betagan 
(levobunolo! {levobunolol 

0.5% HCI) 0.5% 
Liquifiim Liquifiim® sterile 
Gpthalmic E wit oonthainic opact wit 
C Cap” C Cap” 
COMPLIANCE CAP COMPLIANCE CAP 
lf 


3 

) 
UAN 
Sa! oo 
wo uti o 


B.I.D. Betagan is also available without C Cap. Please see 
adjacent page for brief summary of prescribing information. 


Betagan’ 
(levobunolol HCl) 0.5% 


Liquifilm® sterile ophthalmic solution with 


C Cap” 


Compliance Cap | Q.D. 


Betagan® 
(levobunolol HCI) 0.5 % 


Liquifilm® sterile ophthalmic solution with 


C Cap” 
Compliance Cap | B.I.D. | 


Sp Betagn with C (Go 
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YOUR TURN TO BETAGAN’ WITH C CAP" 
IS A TURN TOWARD AIDING COMPLIANCE! 





Betagan®(levobunolol HCl) 0.5% 


Liquifilm® sterile ophthalmic solution with 


C CAP" 


Compliance Cap Q.D. 


Betagan®(tevobunolol HCl) 0.5% 


Liquifilm® sterile ophthalmic solution with 


C CAP" 


Compliance Cap B.I.D. 


1. Wandel T. Charap A. Lewis RA et al, Glaucoma treatment with once-daily levobunolol. 
Am J. Ophthalmol 1986; 101:298 

2. David R. Ober M. Foerster Ret al. The efficacy of once-daily beta-blockers for glaucoma treatment. 
Am J. Ophthalmol 1987; 104:443 

3, Levobunolol Clinical Study Group. Levobunolol: A beta-adrenoceptor antagonist effective in the 
long-term treatment of glaucoma. Ophthalmology 1985;92:1271. 


Brief Summary of Prescribing Information 


INDICATIONS AND USAGE: BETAGAN Liquifilm sterile ophthalmic solution has 
been shown to be effective in lowering intraocular pressure and may be used 
in patients with chronic open-angle glaucoma or ocular hypertension. 
CONTRAINDICATIONS: BETAGAN is contraindicated in those individuals with 
bronchial asthma or with a history of bronchial asthma, or severe chronic 
obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second 
and third degree atrioventricular block; overt cardiac failure (see WARNINGS); 
cardiogenic shock; or hypersensitivity to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, BETAGAN may 
be absorbed systemically. The same adverse reactions found with systemic 
administration of beta-adrenergic blocking agents may occur with topical 
administration. For example, severe respiratory reactions and cardiac reac- 
tions, including death due to bronchospasm in patients with asthma, and 
rarely death in association with cardiac failure, have been reported with topical 
application of beta-adrenergic blocking agents (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and 
its inhibition by beta-adrenergic receptor blockade may precipitate more 
severe failure. /n Patients Without a History of Cardiac Failure: Continued 
depression of the myocardium with beta-blocking agents over a period of 
time can, insome cases, lead to cardiac failure. At the first sign or symptom 
of cardiac failure, BETAGAN should be discontinued. Non-allergic Broncho- 
spasm: In patients with non-allergic bronchospasm or with a history of non- 
allergic bronchospasm (eg., chronic bronchitis, emphysema), BETAGAN 
should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, 
receptors. Major Surgery: The necessity or desirability of withdrawal of beta- 
adrenergic blocking agents prior to major surgery is controversial. Beta- 
adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of 
general anesthesia in surgical procedures. Some patients receiving beta- 
adrenergic receptor blocking agents have been subject to protracted severe 
hypotension during anesthesia. For these reasons, in patients undergoing 
elective surgery, gradual withdrawal of beta-adrenergic receptor blocking 
agents may be appropriate. If necessary during surgery, the effects of beta- 
adrenergic blocking agents may be reversed by sufficient doses of such 
agonists as isoproterenol, dopamine, dobutamine or levarterenol (see OVER- 
DOSAGE). Diabetes Mellitus: Beta-adrenergic blocking agents should be 
administered with caution in patients subject to spontaneous hypoglycemia 
orto diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. Thyrofoxicosis: 
Beta-adrenergic blocking agents may mask certain clinical signs (eg., 
tachycardia) of hyperthyroidism. Patients suspected of developing thyro- 
toxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. Con- 
tains sodium metabisulfite, a sulfite that may cause allergic-type reactions 
including anaphylactic symptoms and life-threatening or less severe asth- 
matic episodes in certain susceptible people. The overall prevalence of sul- 
fite sensitivity in the general population is unknown and probably low. Sulfite 
sensitivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: General: BETAGAN® (levobunolo! HCI) 0.5% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients with known hyper- 
sensitivity to other beta-adrenoceptor blocking agents. Use with caution in 
patients with known diminished pulmonary function. In patients with angle- 
closure glaucoma, the immediate objective of treatment is to reopen the 


angle. This requires constricting the pupil with a miotic. BETAGAN has little 
or no effect on the pupil. When BETAGAN is used to reduce elevated intraocular 
pressure in angle-closure glaucoma, it should be used with a miotic and 
not alone. Muscle Weakness: Beta-adrenergic blockade has been reported 
to potentiate muscle weakness consistent with certain myasthenic symptoms 
(eg., diplopia, ptosis and generalized weakness). Drug Interactions: BETAGAN 
should be used with caution in patients who are receiving a beta-adrenergic 
blocking agent orally, because of the potential for additive effects on sys- 
temic beta-blockade. Although BETAGAN used alone has little or no effect 
on pupil size, mydriasis resulting from concomitant therapy with BETAGAN 
and epinephrine may occur. Close observation of the patient is recommended 
when a beta-blocker is administered to patients receiving catecholamine- 
depleting drugs such as reserpine, because of possible additive effects and 
the production of hypotension and/or marked bradycardia, which may 
produce vertigo, syncope, or postural hypotension. Animal Studies: No adverse 
ocular effects were observed in rabbits administered BETAGAN topically in 
studies lasting one year in concentrations up to 10 times the human dose 
concentration. Carcinogenesis, mutagenesis, impairment of fertility: In a life- 
time oral study in mice, there were statistically significant (p < 0.05) increases 
in the incidence of benign leiomyomas in female mice at 200 mg/kg/day 
(14,000 times the recommended human dose for glaucoma), but not at 12 
or 50 mg/ kg/day (850 and 3,500 times the human dose). In a two-year 
oral study of levobunolol HCI in rats, there was a statistically significant (p 
< 0.05) increase in the incidence of benign hepatomas in male rats 
administered 12,800 times the recommended human dose for glaucoma. 
Similar differences were not observed in rats administered oral doses equiva- 
lent to 350 times to 2,000 times the recommended human dose for 
glaucoma. Levobunolol did not show evidence of mutagenic activity in a 
battery of microbiological and mammalian in vitro and in vivo assays. 
Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose 
for glaucoma. Pregnancy Category C: Fetotoxicity (as evidenced by a greater 
number of resorption sites) has been observed in rabbits when doses of 
levobunolol HCI equivalent to 200 and 700 times the recommended dose 
for the treatment of glaucoma were given. No fetotoxic effects have been 
observed in similar studies with rats at up to 1,800 times the human dose 
for glaucoma. Teratogenic studies with levobunolol in rats at doses up fo 
25 mg/kg/day (1,800 times the recommended human dose for glaucoma) 
showed no evidence of fetal malformations. There were no adverse effects 
on postnatal development of offspring. It appears when results from studies 
using rats and studies with other beta-adrenergic blockers are examined, 
that the rabbit may be a particularly sensitive species. There are no adequate 
and well-controlled studies in pregnant women. BETAGAN should be used 
during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether this drug is excreted in 
human milk. Systemic beta-blockers and topical timolol maleate are known 
to be excreted in human milk. Caution should be exercised when BETAGAN 
is administered to a nursing woman. Pediatric Use: Safety and effectiveness 
in children have not been established. ADVERSE REACTIONS: In clinical trials 
the use of BETAGAN has been associated with transient ocular burning and 
stinging in about one in four patients, and with blepharoconjunctivitis in about 
one in 20 patients. Decreases in heart rate and blood pressure have been 
reported occasionally (see CONTRAINDICATIONS and WARNINGS). The fol- 
lowing adverse effects have been reported rarely with the use of BETAGAN: 
lridocyclitis, headache, transient ataxia, dizziness, lethargy, urticaria and pru- 
ritus. Decreased corneal sensitivity has been noted in a small number of 
patients. Although levobunolol has minimal membrane-stabilizing activity, 
there remains a possibility of decreased corneal sensitivity after prolonged 
use. The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor block- 
ing agents: BODY AS A WHOLE: Headache. CARDIOVASCULAR; Arrhythmia, 
syncope, heart block, cerebral vascular accident, cerebral ischemia, con- 
gestive heart failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC: Depres- 
sion. SKIN: Hypersensitivity, including localized and generalized rash. 
RESPIRATORY: Bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease), respiratory failure. ENDOCRINE: Masked symptoms 
of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL 
SENSES: Signs and symptoms of keratitis, blepharoptosis, visual disturbances 
including refractive changes (due to withdrawal of miotic therapy in some 
cases), diplopia, ptosis. Other reactions associated with the oral use of non- 
selective adrenergic receptor blocking agents should be considered poten- 
tial effects with ophthalmic use of these agents. 
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Call or write today for a complete catalog a 
actual use is available upon request. 


Call 1-800-523-5620 = (PA 215-353-4350) 


TITANIUM 


The Thornton Titanium Instruments are designed to enhance your surgical skills. The round 
handles put the control in your fingertips, not your hands, facilitating smooth micro 
maneuverability. The handles are textured for perfect control. No more corrosion and rust. 
And cutting edges and teeth last much longer thanks to Titanium’s toughness. The Thornton 
Range of Titanium Instruments includes everything you need for extra-capsular surgery. 

nd price list. A video showing the instruments in 


KC Akeele Keeler Instruments, Inc. = 456 Parkway Broomall, PA 19008 











PENNSTATE 


= College of Medicine + University Hospital 
The Milton S. Hershey Medical Center 








ANNUAL NEURO-OPHTHALMOLOGY CONFERENCE 
Wednesday, August 31-Thursday, September 1, 1988 


Faculty 
Lenworth N. Johnson, M.D. Robert F. Saul, M.D. 
Chief, Neuro-Ophthalmology Division Chief, Neuro-Ophthalmology Division 
The Milton S. Hershey Medical Center Geisinger Medical Center 


Stephen E. Thurston, M.D. 
Associate Professor 
Neuro-Ophthalmology Division 
Geisinger Medical Center 

Ralph Lydic, Ph.D. Robert D. Yee, M.D. 


Associate Professor of Physiology Chief, Neuro-Ophthalmology Division 
The Milton S. Hershey Medical Center Indiana University School of Medicine 


Location/Accomodations 
Hershey Lodge and Convention Center, Hershey, Pennsylvania 


Mark J. Kupersmith, M.D. 
Chief, Neuro-Ophthalmology Division 
New York University Medical Center 


Tuition: $130 (Residents and Allied Health—$75) 
Credits: Approved for 9 credits AMA Category I 


Items of Interest: Come to Hershey for some end-of-summer family fun! 
HersheyPark, ZooAmerica, Chocolate World, and Hershey Gardens 
are only a few of the local attractions. 


Conference Chairman: Lenworth N. Johnson, M.D. 


For Information/Registration: 
Jane C. Mihelic, Office of Continuing Medical Education 
(717) 531-7965 


ENCOURAGE COMPLIANCE. 
PILAGAN” WITH C CAP™ 
COMPLIANCE CAP 


e Tracks next dose to be taken, 
° Provides a means for others to monitor compliance. 


e Minimizes confusion for patients on multidose 
therapy or multiple medications, and 


e Offers the cooling, soothing effects of Liquifilm® 
(1.4% polyvinyl alcohol) 


PILAGAN “(pilocarpine rare 


Liquifilm® sterile ophthalmic solution wit 
C CAP F Compliance Cap Q.I.D. 
15 mL 


INDICATIONS AND USAGE: Pilagan Liquifilm is indicated for: 1) The control of intra- 
ocular pressure in glaucoma. 5 Emergency relief of mydriasis in an acutely glauco- 
matous situation. 3) To reverse mydriasis caused by cycloplegic agents. 
CONTRAINDICATIONS: Pilagan Liquifilm is contraindicated in persons showing 
hypersensitivity to any of its components. WARNINGS: Pilocarpine is readily absorbed 
systemically through the conjunctiva. Excessive application Ngee 3 may elicit 
systemic toxicity symptoms in some individuals. PRECAUTIONS: General: Pilocar ine 
has been reported to elicit retinal detachment in individuals with Bhd retinal 
disease or predisposed to retinal tears. Fundus examination is advised for all patients 
prior to initiation of pilocarpine therapy. Carcinogenesis, mutagenesis and Impalr- 
ment of fertility: No studies have been conducted in animals or in humans to evaluate 
the potential of these effects. Pregnancy Category C: Animal reproduction studies 
have not been conducted with pilocarpine. It is also not known whether pilocarpine 
can cause fetal harm when administered to a pregnant woman or can affect reproduc- 
tion capacity. Pilocarpine should be given to a pregnant woman only if clearly needed. 
Pediatric Use: Safety and effectiveness in children have not been established. ADVERSE 
REACTIONS: Adverse reactions associated with topical pilocarpine therapy include: 
visual blurring due to miosis and accommodative spasm, poor dark adaptation caused 
by the failure of the pupil to dilate in reduced illumination, and med meri hyper- 
emia. Miotics have been reported to cause lens opacities in susceptible individuals 
after prolonged use. Systemic reactions following fopical use of pilocarpine are rare, 
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Portrait of Noncompliai 


“Did | take my eye drops this morning: 
Or, was that yesterday?” 








When multiple-drug regimens 
create multiple-drug problems, you 
can help make sure compliance isn't 
among them. 

Prescribe the only pilocarpine witt 
the compliance-encouraging “C Cap” 
advantage—Pilagan™ with C Cap™ 
Compliance Cap. 

ONLY PILAGAN™ WITH C CAP 
ENCOURAGES PROPER COM- 
PLIANCE BY: 

- Tracking the next dose to be taken, 

- Providing a means for others to 
monitor compliance, 

- Minimizing confusion for patients 
on multidose therapy or multiple 
medications, and 

- Offering the cooling, soothing 
effects of Liquifilm® (14% polyviny 
alcohol). 


Please see adjacent page for brief 
summary of prescribing information 













«  Pilagan” 


(pilocarpine nitrate) 


BOC ss- 478-6 


Pilagan” sain” | 
ra Liquifilm® sterile ophthalm 
"t Cap . solution with 


COMPLIANCE CAP T™ 
a? C Cap 
(: Compliance Cap Q.L.D. 
15 mL 


Sý: Pilagan with C 4 
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ee ee de Bee 
A Proposed Mild Type of Acute Retinal Necrosis 


Syndrome 


St a it ee i ey S 


Toshihiko Matsuo, M.D., Tadashi Nakayama, M.D., Tetsuro Koyama, M.D., 
Masaya Koyama, M.D., and Nobuhiko Matsuo, M.D. 


Six patients had peripheral to midperipheral 
pale yellow retinal exudates typical of acute 
retinal necrosis syndrome but which extended 
gradually to the posterior pole and remained 
isolated without becoming confluent. These 
exudates resulted in localized retinochoroidal 
degeneration without retinal detachment, in 
contrast to acute retinal necrosis syndrome. 
Antibody titers in aqueous humor were in- 
creased to varicella-zoster virus in some of the 
patients examined. The findings led us to hy- 
pothesize that this mild, self-limiting course is 
one of the natural developments of acute reti- 
nal necrosis syndrome, although somewhat 
modified by corticosteroid or acyclovir thera- 
py, and that acute retinal necrosis syndrome 
consists of varying degrees of severity from 
mild to fulminant types. 


ACUTE RETINAL NECROSIS syndrome is charac- 
terized by peripheral to midperipheral pale 
yellow retinal exudates associated with vitre- 
Ous Opacity and anterior uveitis. These exu- 
dates soon become confluent at 360 degrees 
and extend to the posterior pole, finally result- 
ing in retinal detachment.'® Varicella-zoster 
virus and herpes simplex virus type 1 are the 
causative agents of acute retinal necrosis syn- 
drome.*” Acute retinal necrosis syndrome has 
generally been described as taking a fulminant 


eee 

Accepted for publication March 2, 1988. 

From the Department of Ophthalmology, Okayama 
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Reprint requests to Toshihiko Matsuo, M.D., Depart- 
ment of Ophthalmology, Okayama University Medical 
School, 2-5-1 Shikata-cho, Okayama City, Okayama 700, 
Japan. 


course and is usually resistant to various 
modes of treatment such as antivirals, cortico- 
steroids, or anticoagulants. 

We studied six patients, including two de- 
scribed previously,*’ who showed peripheral to 
midperipheral pale yellow retinal exudates as- 
sociated with vitreous opacities and anterior 
uveitis, typical of acute retinal necrosis syn- 
drome. These exudates, in contrast to those 
described previously in acute retinal necrosis 
syndrome, extended gradually to the posterior 
pole. They resulted in localized retinochoroidal 
degeneration without causing retinal detach- 
ment before becoming confluent and involving 
the posterior pole. Antibody titers in the aque- 
ous humor were increased to varicella-zoster 
virus in three of the six patients examined. 


Case Reports 


Case 1 

A 44-year-old man noticed blurred vision in 
his right eye. On admission, best corrected 
visual acuity was R.E.: 20/20 and L.E.: 20/15. 


‘Intraocular pressure was 27 mm Hg in the right 


eye and 15 mm Hg in the left eye. Slit-lamp 
biomicroscopic examination showed mild cili- 
ary injection, fine keratic precipitates, numer- 
ous aqueous cells, 1+ aqueous flare, and dif- 
fuse vitreous opacities in the right eye. The 
anterior segments in the left eye were normal. 
In the right eye ophthalmoscopic examination 
showed a blurred, hyperemic disk, with isolat- 
ed pale yellow retinal exudates with perive- 
nous hemorrhage scattered in the midperiph- 
ery to periphery (Fig. 1). The left fundus 
showed a degenerative lesion in the inferotem- 
poral periphery. The patient underwent a 
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Fig. 1 (Matsuo and associates). Case 1. Montages of right fundus (left) and left fundus (right) at initial 


examination show isolated retinal exudates. 


three-day course of double filtration plasma- 
pheresis with a total filtrated volume of 5,100 
ml exchanged with 1,300 ml of 5% albumin 
electrolyte solution. Drip infusion of predniso- 
lone (200 mg/day) was administered concur- 
rently, and the dose was gradually tapered for 
a total dosage of 2,820 mg. The exudates re- 
mained stationary and finally resulted in lo- 
calized retinochoroidal degeneration. 

The patient was well for the following two 
years but then developed blurred vision and 
injection in the left eye. On admission, the best 
corrected visual acuity was R.E.: 20/20 and 
L.E.: 20/15. The intraocular pressure was 14 
mm Hg in the right eye and 30 mm Hg in the 
left eye. Slit-lamp biomicroscopy of the left eye 
showed mutton-fat keratic precipitates, fine 
precipitates, 2+ aqueous cells, 1+ aqueous 
flare, and 1+ cells in the anterior vitreous. The 
anterior segments in the right eye were unre- 
markable. Ophthalmoscopy disclosed isolated 
retinochoroidal degenerative areas in the right 
eye, with pale yellow exudates in the temporal 
midperiphery to periphery in the left eye (Fig. 
1). Drip infusion of prednisolone (200 mg/day) 
was started. The dose was gradually tapered 
for a total dosage of 2,210 mg. A course of 
acyclovir (500 mg/day) was given concurrently 
for 15 days. The exudates extended gradually 
to the posterior pole and finally resulted in 
retinochoroidal degeneration before becoming 
confluent at 360 degrees. 


Case 2 

A 34-year-old woman had blurred vision, 
floating spots, and injection in the left eye. On 
admission, best corrected visual acuity was 
R.E.: 20/15 and L.E.: 20/40. Intraocular pressure 
was 15 mm Hg in the right eye and 8 mm Hg in 


the left eye. The anterior segments and fundus 
in the right eye were unremarkable. The left 
eye showed fine keratic precipitates, 3+ aque- 
ous cells, marked vitreous opacity, and isolated 
temporal and superior peripheral pale yellow 
retinal exudates. Drip infusion of prednisolone 
(100 mg/day) was started. The dose was ta- 
pered for a total of 1,365 mg. The exudates 
resulted in localized peripheral retinochoroidal 
degeneration (Fig. 2) and best corrected visual 
acuity was L.E.: 20/15. 


Case 3 

An 85-year-old woman developed blurred vi- 
sion and floating spots in the left eye. On 
examination one month later, best corrected 
visual acuity was R.E.: 20/20 and L.E.: 20/1000; 
the intraocular pressure was 14 mm Hg in the 
right eye and 11 mm Hg in the left eye. The 
right eye had an incipient cataract. The left eye 
showed fine keratic precipitates, 2+ aqueous 





Fig. 2 (Matsuo and associates). Case 2. Montage of 
left fundus three years after onset shows localized 
peripheral degeneration. 
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cells and flare, and marked dense vitreous 
opacity. The disk was hyperemic. The retinal 
arteries were white-sheathed, and midperiph- 
eral pale yellow retinal exudates were confluent 
clockwise from the 10 o’clock to the 5 o’clock 
meridians. Drip infusion of prednisolone (100 
mg/day) for a total dose of 1,080 mg and acyclo- 
vir (500 mg/day) for seven days were started. 
One month later, the exudates progressed to 
retinochoroidal degeneration. The vitreous 
Opacity was reduced and the visual acuity in 
the left eye returned to 20/70. 


Case 4 

A 26-year-old woman, who had chickenpox 
in the eighth month of pregnancy, developed 
blurred vision and injection in the right eye. 
Best corrected visual acuity was R.E.: 20/200 
and L.E.: 20/30. Intraocular pressure was 10 
mm Hg in both eyes. The right eye showed 
ciliary injection, 3+ mutton-fat keratic precipi- 
tates, numerous fine keratic precipitates, 3+ 
aqueous cells, 2+ aqueous flare, 2+ anterior 
vitreous cells, and pale yellow retinal exudates 
confluent at the 360-degree periphery. The left 
eye had fine keratic precipitates, 2+ aqueous 
cells, 1+ aqueous flare, 1+ anterior vitreous 
cells, and isolated retinal exudates with peri- 
vasculitis located in the inferotemporal, inferi- 
or, and nasoinferior periphery. After the deliv- 
ery of a full-term healthy baby by a cesarean 
section ten days later, drip infusion of prednis- 
olone (200 mg/day) for a total dose of 2,210 mg 
and acyclovir (500 mg/day) for seven days were 
started. The exudates remained stationary and 
finally resulted in retinochoroidal degenera- 
tion. Visual acuity returned to R.E.: 20/15 and 
L.E.: 20/15. 


Case 5 

A 67-year-old woman developed injection 
and blurred vision in the left eye. Best correct- 
ed visual acuity was R.E.: 20/15 and L.E.: 20/70. 
Intraocular pressure was 19 mm Hg in the right 
eye and 13 mm Hg in the left eye. The anterior 
segments and fundus were unremarkable. The 
left eye showed ciliary injection, some fine 
keratic precipitates, 2+aqueous cells, marked 
vitreous opacity, and pale yellow retinal exu- 
dates in the inferior portion of the midperiph- 
ery to periphery. Drip infusion of prednisolone 
(200 mg/day) was gradually tapered and acyclo- 
vir (750 mg/day) for nine days was started. The 
retinal exudates remained stationary and re- 
sulted in retinochoroidal degeneration with 
epiretinal membrane formation (Fig. 3). Visual 
acuity in the left eye was again 20/20. 
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Fig. 3 (Matsuo and associates). Case 5. Left fundus 
six months after onset shows retinochoroidal degen- 
eration with epiretinal membrane formation in the 
inferior portion of the midperiphery. 


Case 6 

A 23-year-old woman had blurred vision and 
injection in the right eye. Best corrected visual 
acuity was R.E.: 20/15 and L.E.: 20/20. Intraocu- 
lar pressure was 9 mm Hg in the right eye and 8 
mm Hg in the left eye. The right eye showed 
many fine keratic precipitates, 3+ aqueous 
cells, 1+aqueous flare, a pale yellow retinal 
exudate in the nasosuperior periphery, three 
isolated degenerative areas in the temporosup- 
erior, temporoinferior, and inferior periphery, 
and periphlebitis in the temporosuperior and 
nasoinferior midperiphery. The left eye was 
unremarkable except for faint retinal degenera- 
tion in the nasosuperior and temporoinferior 
periphery and a pigmented degenerative area 
in the superior midperiphery. Oral betametha- 
sone (3 mg) was started and then gradually 
tapered. The exudate resulted in localized re- 
tinochoroidal degeneration. 


Results 


Antibody titers in the serum and aqueous 
humor to varicella-zoster, herpes simplex type 
1, and Epstein-Barr virus were determined by 
indirect fluorescent antibody techniques. Brief- 
ly, 100 pl of the sample (serum or aqueous 
humor) was mixed with 0.9 ml of phosphate- 
buffered saline and inactivated at 56 C for 30 
minutes. The dilution series was added to the 
smear of virus-infected cells and incubated at 4 
C overnight. After extensive washing, fluores- 
cein isothiocyanate-conjugated anti-human- 
IgG antibody was added, incubated at 37 C for 
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30 minutes, and washed. The smear was then 
examined with fluorescent microscopy and the 
titer was described as maximum dilution folds 
to show positive fluorescence. 

IgG antibody titers in the serum to varicella- 
zoster virus, herpes simplex virus type 1, and 
Epstein-Barr virus (viral capsid antigen, nucle- 
ar antigen, early antigen) were determined in 
both acute and convalescent phases of all six 
cases. No significant increases in the titers were 
observed. 

The IgG antibody titers in the aqueous humor 
were determined only for varicella-zoster virus 
and herpes simplex virus type 1 in three of the 
cases (Table). Only the left eye in Case 1 
showed significant rise of the titer for varicella- 
zoster virus. Case 3 showed a rise of the conva- 
lescent titer for varicella-zoster virus. The sig- 
nificance of this finding is unclear since the 
acute phase titer was not determined. In Case 4 
both eyes showed the rise for varicella-zoster 
virus but no significant change between the 
aqueous titers of the acute and convalescent 
phases. Ideally, aqueous titers should be corre- 
lated with aqueous immunoglobulin levels,* 
which were not determined in our cases. 


Discussion 


All six patients showed peripheral to midpe- 
ripheral pale yellow retinal exudates, although 


TABLE 
ANTIBODY TITERS IN AQUEOUS HUMOR TO HERPES 
VIRUS GROUP* 
CONVALESCENT 
ACUTE PHASE’ PHASE! 


HERPES VARICELLA- HERPES VARICELLA- 


CASE SIMPLEX ZOSTER SIMPLEX ZOSTER 
A S a ELi aa S sa. 
1 R.E. — — — — 
ic. 10 10 10 80 
2 LE. — — — — 
3 LB: — — 10 160 
4 RE, 10 80 10 40 
LE. 10 40 10 20 
5 LE, — — — — 
6 R.E. — — — — 





* Antibody titers were determined by fluorescent antibody tech- 
nique. 
t— indicates not determined. 


differing in severity, which were typical of 
those described previously in acute retinal ne- 
crosis syndrome. The fundus changes were 
associated with vitreous opacities and anterior 
uveitis. These factors led us to the diagnosis of 
acute retinal necrosis syndrome. The exudates 
remained stationary or extended gradually to 
the posterior pole and resulted in localized 
retinochoroidal degeneration before becoming 
confluent at 360 degrees (Fig. 4). 

We suggest that this mild, self-limiting 
course is one of the natural developments of 
acute retinal necrosis syndrome although 
somewhat modified by therapy such as antivi- 
rals, corticosteroids, or both. Some researchers 
may believe that such a mild type should not be 
included in acute retinal necrosis syndrome or 
that it was the result of treatment. We, howev- 
er, propose that acute retinal necrosis syn- 
drome has varying degrees of severity from 
mild to fulminant. The retinal exudates ap- 
peared to be the same as those described previ- 
ously, and varicella-zoster virus was believed 
to be a causative agent based on the increased 
titers to the virus in the aqueous humor of 
three of the patients examined. One alterna- 
tive is that these cases should not be included 
in acute retinal necrosis syndrome, although 
their initial lesions simulate those in acute 
retinal necrosis syndrome, and that they repre- 
sent a new disease entity. Differential diagno- 
sis may include multifocal chorioretinitis, 
caused by Epstein-Barr virus.? However, 
Epstein-Barr virus does not show confluent 
lesions as were present in our cases. 

All six patients received a large dose of corti- 
costeroid combined with acyclovir, although in 
low doses in four patients and plasma exchange 


1 2 3 
4 5 6 


Fig. 4 (Matsuo and associates). Schematic draw- 
ings of the areas of the retina involved in six cases. 
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in one. The mild course could thus be attribut- 
ed to the treatment. But we believe it to be one 
of the natural courses of acute retinal necrosis 
syndrome, because the exudates extended 
gradually and did not become confluent. The 
exudates in typical acute retinal necrosis syn- 
drome, including our cases, extend rapidly to 
the posterior pole and to the whole meridian 
despite the administration of corticosteroids 
and acyclovir.” 

We propose that acute retinal necrosis syn- 
drome consists of a varying spectrum of severi- 
ty from mild to fulminant depending on the 
speed (rapid or gradual) of the growth of the 
retinal exudates and the area (wide or limited) 
of the involved retina. In the fulminant type, 
the wide area of the retina quickly becomes 
necrotic and the vitreous is severely inflamed, 
which enhances formation of retinal tears and 
vitreoretinal adhesions. The tears lead to rheg- 
matogenous retinal detachment and the adhe- 
sions to traction retinal detachment when the 
inflamed vitreous contracts. In the mild type, 
the area of necrotic retina is limited and the 
vitreous is moderately inflamed, leading to re- 
duced vitreoretinal complications. In Cases 3 
and 5, which had relatively wider areas of the 
retina involved than in the other cases, the 
prognosis still was good. The patients were 
both old and the fellow eyes in each showed 
complete posterior vitreous detachment. Pre- 
sumed formation of complete posterior vitre- 
ous detachment before the involvement of 
acute retinal necrosis syndrome, which would 
reduce the vitreoretinal traction, may thus 
have played a role in their successful outcome. 
We believe it necessary to administer cortico- 
steroids in this mild type of acute retinal necro- 
sis syndrome because corticosteroids may de- 
crease vitreous opacities and anterior uveitis, 
and reduce the rate of late vitreoretinal and 
anterior segment complications. The effect of 
acyclovir on acute retinal necrosis syndrome, 
including the mild type, is presently unknown. 

The concept that acute retinal necrosis syn- 
drome has varying degrees from mild to fulmi- 
nant course is particularly important to evalu- 
ate the effect of various modes of treatment. 
Until now, the therapeutic effects of reattach- 
ment surgery," photocoagulation,” and ad- 
ministration of acyclovir® on acute retinal ne- 
crosis syndrome have been reported. The 
results must be reviewed in light of possible 
varying degrees of acute retinal necrosis syn- 
drome, as demonstrated in our six cases. The 
increased rate of the mild type of acute retinal 


necrosis syndrome in our institutions can be 
attributed to the awareness of acute retinal 
necrosis syndrome, which prompted us to ex- 
amine peripheral fundus with mydriasis. 
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Asymmetric Retinopathy in Patients With Diabetes 
Mellitus 


David J. Browning, M.D., Harry W. Flynn, Jr., M.D., 
and George W. Blankenship, M.D. 


We reviewed retrospectively the records of 
57 diabetic patients with asymmetric retinopa- 
thy persisting for two years or more (mean, 4.8 
years) to identify intraocular risk and protec- 
tive factors for the development of prolifera- 
tive retinopathy. For each patient in this se- 
ries, the more severely affected eye had 
proliferative retinopathy and the fellow eye 
had either background diabetic retinopathy or 
no retinopathy. Branch vein occlusion (P = 
.016) was identified as a statistically significant 
risk factor for proliferative retinopathy and 
chorioretinal scarring (P = .031) was found to 
be a statistically significant protective intraoc- 
ular factor. In 34 patients with long-standing 
asymmetric retinopathy, no intraocular risk or 
protective factors were identified. 


DIABETES MELLITUS is a systemic disease in 
which retinopathy usually develops in a sym- 
metric pattern over a long period of time. Aiello 
and associates’ observed that eyes with exten- 
sive chorioretinal scarring were often protected 
from more severe retinopathy. Wessing and 
Meyer-Schwickerath* induced  chorioretinal 
scarring by xenon arc photocoagulation and 
found similar results. Identification of other 
protective or exacerbating intraocular factors 
may be important in planning new approaches 
to treatment. We reviewed this series of pa- 
tients with maintained asymmetric retinopathy 
to identify clinically important intraocular risk 
and protective factors. 
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Patients and Methods 


Asymmetric retinopathy was defined in this 
retrospective review as proliferative retinopa- 
thy in one eye and background or no diabetic 
retinopathy in the fellow eye persisting for at 
least two years. The patient population includ- 
ed all diabetic patients examined during 1970 
through 1983 who met this requirement. We 
reviewed the medical records, and the photo- 
graphic files when available, on each patient. 
Many patients did not have fundus photo- 
graphs available for independent comparison. 
Patients were excluded when vitreous hemor- 
rhage or other media opacity prevented defi- 
nite identification of neovascularization. Pa- 
tients who received laser treatment before the 
first identification of asymmetric retinopathy 
were excluded, since laser treatment itself can 
retard the progression of retinopathy. If pa- 
tients received any laser treatment to the eye 
with background or no diabetic retinopathy 
during the two-year minimum follow-up period 
(for example, focal treatment for diabetic macu- 
lar edema), these patients were also excluded. 

After these exclusion criteria were met, the 
charts of 57 patients were available for review 
in this study. Follow-up information was gath- 
ered from the latest examination by the authors 
or by communication with the referring oph- 
thalmologist. There were 30 men and 27 women 
who ranged in age from 21 to 79 years (mean, 
57.8 years). The duration of diabetes mellitus 
reported in the patient’s history ranged from 
one to 65 years (mean, 20.2 years). The dura- 
tion of asymmetric retinopathy ranged from 2.0 
to 14.4 years (mean, 4.8 years). Proliferative 
diabetic retinopathy occurred in 30 right eyes 
and 27 left eyes in this study population. 

Multiple intraocular characteristics of these 
patients were entered into suitable forms for 
computer analysis (Table). Factors examined 
were derived from reviewing the literature on 
asymmetric diabetic retinopathy. We have di- 
vided these factors into those previously re- 
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TABLE 


DISTRIBUTION OF OCULAR FACTORS BETWEEN EYES WITH 
BACKGROUND DIABETIC RETINOPATHY AND PROLIFERATIVE RETINOPATHY 
(N = 57) 


STUDY FACTORS HYPOTHESIZED 
TO AFFECT RISK OF 
PROLIFERATIVE RETINOPATHY 


Increase risk 
Branch vein occlusion 
Previous extracapsular cataract extraction 
Previous intracapsular cataract extraction 
Vitreous loss 
Trauma, radiation, uveitis, or tumor 


Decrease risk 
Chorioretinal scarring 
Optic atrophy 
Retinal pigment epithelial atrophy 
Complete vitreous detachment 
Amblyopia 
Ipsilateral carotid artery obstructive disease 


*P value according to McNemar’s test for paired data. 


NO. OF EYES WITH 
BACKGROUND OR NO 
RETINOPATHY 


— 


NO. OF EYES WITH 


PROLIFERATIVE 
RETINOPATHY P VALUE* 

0 7 016 
3 0 .250 
7 7 1.000 
0 3 — 
0 0 — 
6 0 031 
4 0 125 
3 0 .250 
3 9 388 
2 0 .500 
1 0 1.000 


‘Vitreous loss during previous cataract surgery occurred in none of ten eyes with background or no retinopathy in contrast to three of 


seven eyes with proliferative retinopathy (P = .102 by chi square). 


ported to favor proliferative retinopathy and 
those previously reported to protect against 
proliferative retinopathy. Statistical analysis 
was performed by using Student’s t-test for 
continuous data and McNemar’s test for paired 
data for contingency tables. P < .05 was consid- 
ered statistically significant. 


—_—_—_—_—_—————— 


Results 
oS ae ee ee a ee 


Two study factors showed an influence on the 
development of proliferative retinopathy and 
reached statistical significance (Table). Branch 
vein occlusion occurred in seven eyes with 
proliferative retinopathy but in no eyes with 
background or no diabetic retinopathy (P = 
-016). Extensive long-standing chorioretinal 
scarring was present in six eyes with back- 
ground or no diabetic retinopathy but in no 
eyes with proliferative diabetic retinopathy (P 

31 


None of the other factors studied showed a 
Statistically significant imbalance between pro- 
liferative retinopathy and background or no 
diabetic retinopathy eyes, although certain 
trends were suggested (Table). Optic atrophy 
(Figs. 1 and 2), retinal pigment epithelial atro- 


phy, and amblyopia showed trends of being a 
protective influence; these factors were seen in 
four, three, and two eyes with background or 
no diabetic retinopathy, respectively, but in no 
eyes with proliferative retinopathy. 

Complete posterior vitreous detachment was 
described in 13 eyes with background diabetic 
retinopathy and nine eyes with proliferative 
retinopathy. The status of the vitreous was not 
recorded in the chart or available on follow-up 
examination reports in 29 eyes with back- 
ground diabetic retinopathy and 34 eyes with 
proliferative retinopathy. 

Uncomplicated intracapsular cataract sur- 
gery was previously performed in 14 eyes and 
was equally distributed between proliferative 
retinopathy and background retinopathy 
groups. By contrast, uncomplicated extracap- 
sular cataract surgery was previously per- 
formed in three eyes, all of which had back- 
ground retinopathy. Vitreous loss during 
cataract surgery occurred in three eyes with 
proliferative retinopathy but in no eyes with 
background diabetic retinopathy. 

The mean spherical equivalent refractive 
error was +0.3 diopters in eyes with prolifera- 
tive retinopathy and +0.1 diopters in eyes with 
background or no diabetic retinopathy. There 
were four patients in whom there was a greater 
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Fig. 1 (Browning, Flynn, and Blankenship). Asymmetric retinopathy in a patient with optic atrophy after an 


episode of optic neuritis in the right eye. Left, Fundus photograph shows minimal background diabetic 


retinopathy consisting of isolated microaneurysms an 


d pallor of the optic nerve head. Right, Fluorescein 


angiogram demonstrates minimal diabetic capillary disease and confirms the presence of a limited number of 
microaneurysms. After two years of follow-up, the right eye has shown slight progression of background 


diabetic retinopathy, but visual acuity remains 20/25. 


than 1-diopter anisometropia (2.3 diopters was 
the largest difference in refractive errors be- 
tween eyes). In three of these four patients, the 
more myopic eye had proliferative retinopathy. 

The mean intraocular pressure was 16.4 mm 
Hg in eyes with proliferative retinopathy and 
16.7 mm Hg in eyes with background or no 
diabetic retinopathy. Eight patients had intra- 
ocular pressure differences of 3 mm Hg or more 
at the initial visit. The lower intraocular pres- 





sure was found in the eye with proliferative 
retinopathy in six patients and the eye with 
background or no diabetic retinopathy in two 
patients. These differences were not statistical- 
ly significant. 

Five patients had no retinopathy in one eye 
and proliferative retinopathy in the fellow eye. 
Three of these patients had two protective fac- 
tors present in the eye with no retinopathy, 
including both optic atrophy and chorioretinal 





Fig. 2 (Browning, Flynn, and Blankenship). Left eye of the patient shown in Figure 1 shows significant 
proliferative retinopathy. Left, Fundus photograph shows moderate neovascularization elsewhere and mild 
neovascularization of the disk. Right, Fluorescein angiogram demonstrates marked capillary nonperfusion and 
confirms the characteristic leakage features of neovascularization. Initial visual acuity was 20/25. Despite 
prompt panretinal photocoagulation, this eye developed a nonclearing vitreous hemorrhage. Following pars 
plana vitrectomy and laser panretinal photocoagulation, visual acuity is 20/200 after two years of follow-up. 
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scarring in two patients and both macular reti- 
nal pigment epithelial atrophy and chorioreti- 
nal scarring in another patient. One patient in 
this group had one eye with an anterior cham- 
ber intraocular lens and a history of vitreous 
loss at cataract surgery; this eye developed 
proliferative retinopathy. The final patient in 
this group had no identifiable risk or protective 
factors. Fluorescein angiography was not per- 
formed to evaluate the possibility of subtle 
angiographic changes in the eye with no oph- 
thalmoscopically visible changes. 


Discussion 


Many diabetic patients develop neovascular- 
ization in one eye shortly before the onset of 
proliferative disease in the fellow eye. By re- 
quiring at least two years of asymmetry and by 
eliminating any treatment influences on this 
patient population, we excluded short-term 
asymmetry and identified a patient population 
in which we expected intraocular protective or 
risk factors for proliferation to be operating. 

This retrospective study differs from previ- 
ous similar reports because of its inclusion and 
exclusion criteria. Valone, McMeel, and 
Franks** reported a series of 136 diabetic pa- 
tients with asymmetric retinopathy who were 
followed up for at least three months. This 
short period of required asymmetry would not 
be adequate for evaluation of selected intraocu- 
lar factors. Valone, McMeel, and Franks did not 
study risk factors such as amblyopia, optic 
atrophy, vitreous loss at cataract surgery, but 
did study posterior vitreous detachment, cho- 
rioretinal scarring, and intraocular pressure de- 
termination. 

Two local factors in the current series reached 
. Statistical significance, including branch vein 
occlusion (P = .016) as an important intraocular 
risk factor and chorioretinal scarring (P = .031) 
as a protective factor against proliferative dia- 
betic retinopathy. Long-term follow-up of eyes 
with branch vein occlusion with large areas of 
nonperfusion has been reported to include the 
development of neovascularization in 36% of 
eyes.” The mechanism of neovascularization in 
branch vein occlusion is similar to proposed 
mechanisms for proliferative diabetic retinopa- 
thy.° In Valone, McMeel, and Franks’ series,’ 12 
patients had proliferative retinopathy in one 
eye and no visible diabetic retinopathy in the 
fellow eye. In six of these patients, branch vein 


occlusion was the presumed cause of prolifera- 
tive retinopathy; in one patient, a macular cho- 
rioretinal scar was present in the eye with no 
retinopathy; in the remaining five patients, no 
intraocular factors were present to explain the 
asymmetry. This distribution of intraocular fac- 
tors in their series is similar to the present 
series. 

The protective influence of chorioretinal scar- 
ring has been documented,'” although the 
exact mechanism for this influence is debated. 
The loss of retinal ganglion cells together with 
optic atrophy may reduce the metabolic re- 
quirements in such eyes and secondarily re- 
duce the ischemic stimulus for neovasculariza- 
tion.” This reduction in retinal oxygenation 
requirements has been a proposed mechanism 
for the beneficial effects of panretinal photoco- 
agulation treatment in proliferative diabetic 
retinopathy.” 

Although these factors do not reach statisti- 
cal significance, trends suggest that retinal pig- 
ment epithelial atrophy in the macula is a 
protective influence while vitreous loss from 
complicated cataract surgery is an exacerbating 
intraocular influence. As previously discussed, 
atrophic macular disease may be associated 
with a corresponding loss of retinal ganglion 
cells and may reduce retinal oxygen demand.’ 
Vitreous loss may have an adverse effect by 
increasing intraocular inflammation or by in- 
creasing vitreoretinal traction. 

Moderate ipsilateral carotid obstructive dis- 
ease has previously been associated with 
protection from proliferative diabetic retinopa- 
thy.!*!? The protective effect of ipsilateral carot- 
id occlusive disease has been speculated to be a 
result of reduction in retinal arterial perfusion 
pressure.'' Conversely, the ocular ischemic 
syndrome occurs in the eye with 90% or more 
occlusion of the ipsilateral common carotid ar- 
tery and may be associated with retinal and iris 
neovascularization.” Only one patient in our 
series had documented unilateral carotid vas- 
cular disease, and this patient showed back- 
ground diabetic retinopathy on the involved 
side. 

Amblyopia has been considered to be a pro- 
tective influence against proliferative diabetic 
retinopathy by many clinicians, although there 
is no evidence in the literature to document this 
observation. Data obtained by Grunwald and 
associates” suggest a decrease in retinal blood 
flow to amblyopic eyes. The decrease in retinal 
oxygen demand by amblyopic eyes, therefore, 
might protect these eyes from developing neo- 
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vascularization. Our data support this impres- 
sion, but the number of patients is too small to 
reach statistical significance. 

The importance of vitreoretinal traction in 
proliferative retinopathy was described by 
Davis.* Two clinical series’'® demonstrated 
that complete posterior vitreous detachment 
protects against development of proliferative 
retinopathy. Our study supports this conclu- 
sion, but the incomplete data regarding the 
vitreous status of our patients make further 
statistical evaluation impossible. 

We found no association between uncompli- 
cated aphakia and protection from or increased 
risk for proliferative retinopathy. In Valone, 
McMeel, and Franks’ study,’ five patients had 
unilateral aphakia and in four of the five, the 
aphakic eye had proliferative retinopathy. The 
distribution of findings in these patients con- 
flicts with our results and suggests but does not 
prove an exacerbating role for cataract extrac- 
tion. 

Becker” showed that intraocular pressures 
over 23 mm Hg were observed in 3% of eyes 
with proliferative retinopathy but 9% of eyes 
with background diabetic retinopathy, sug- 
gesting a protective influence of high intraocu- 
lar pressure. An earlier study by Becker and 
associates! showed a slowed progression of 
retinopathy by raising intraocular pressure 
using topical corticosteroids in five of ten pa- 
tients who began the study with symmetric 
retinopathy. Similar observations on reduced 
retinopathy in eyes with increased intraocular 
pressure have been made by others." Valone, 
McMeel, and Franks? studied patients without 
iris neovascularization having pressure differ- 
ences of 3 mm Hg or more between the eyes. In 
41 such patients (20%), the eyes with back- 
ground diabetic retinopathy had higher intra- 
ocular pressure, but in 25 patients (12%), the 
eyes with proliferative retinopathy had a high- 
er intraocular pressure. Of eight patients with- 
out rubeosis iridis in our study meeting these 
criteria, the intraocular pressure was higher in 
the eye with background diabetic retinopathy 
in six patients and higher in the eye with 
proliferative retinopathy in two patients. A 
protective effect of higher intraocular pressure 
is suggested, but the small number of patients 
in each group fails to reach statistical signifi- 
cance. 

In this study, anisometropia greater than 1 
diopter occurred in only four patients, but in 
three of them, the more myopic eye had back- 
ground diabetic retinopathy. In Valone, 


McMeel, and Franks’ study,’ there were ten 
patients with anisometropia of 1 diopter or 
more, and in six, the more myopic eye had 
background diabetic retinopathy. None of 
these eyes showed high degrees of anisometro- 
pia. Therefore, no test was possible of Jain, 
Luthra, and Das’ hypothesis” that myopia of 5 
diopters or more protects against proliferative 
diabetic retinopathy. Rand and associates” and 
Baker and associates” reported data suggesting 
that myopia reduces severity of retinopathy 
only in HLA-DR phenotypes 4/0, 3/0, and X/X. 
No HLA-DR phenotyping was performed in 
our patients. 

In four of the five patients with no retinopa- 
thy in one eye and proliferative retinopathy in 
the fellow eye, one or more identifiable risk or 
protective factors were present. Of particular 
interest were three patients in this group in 
whom two protective factors were present in 
the eye with no retinopathy (chorioretinal scar- 
ring with either optic atrophy or macular reti- 
nal pigment epithelial atrophy). Only one of 
the five patients in this group had no identifia- 
ble ocular factors to account for the asymmetry. 

The effects of unilateral radiation, trauma, 
uveitis, and tumors on proliferative retinopa- 
thy cannot be evaluated in this study since no 
patient had any of these coincident conditions. 
The lack of any of the studied factors in 34 
patients with long-standing asymmetric reti- 
nopathy suggests that other unrecognized fac- 
tors may exist. | 

Several study factors (for example, optic atro- 
phy) approached, but did not reach, statistical 
significance. A larger study might have demon- 
strated statistical significance of one or more 
factors that failed to reach that level in our 
study. | 

This study suffers from the problems inher- 
ent in all retrospective studies. A full descrip- 
tion of all study factors was not available in 
some patients and the overall number of posi- 
tive factors was small. Many of the study fac- 
tors analyzed are well known to ophthalmolo- 
gists as they examine patients with asymmetric 
retinopathy. This awareness may have biased 
the results such that well-known risk and pro- 
tective factors were identified and recorded 
more often than less well-known unsuspected 
factors. This bias could skew the distribution of 
influencing factors away from the true distribu- 
tion. Until prospective data on each of these 
influencing factors are available, the results 
reported here may serve as a guide for the 
clinician regarding the origin of asymmetric 
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retinopathy in diabetic patients and may influ- 
ence the timing of photocoagulation for the 
second eye in such cases. We emphasize the 
need for further investigation in identifying 
unknown intraocular factors accounting for 
over half of all patients in this series with 
asymmetric retinopathy. 
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Detection of the Carrier State of X-Linked Retinoschisis 


Geoffry B. Arden, M.D., Michael B. Gorin, M.D., Philip J. Polkinghorne, M.D., 
Marcelle Jay, Ph.D., and Alan C. Bird, M.D. 


We determined the extent of suppressive 
rod-cone interaction in 11 obligate carriers and 
eight potential carriers of X-linked retinos- 
chisis from eight families. Despite otherwise 
normal ophthalmoscopic and functional test- 
ing, all of the obligate heterozygous carriers 
demonstrated a complete absence of normal 
rod-cone interaction. Of the potential hetero- 
zygous carriers, three had normal rod-cone 
interactions, two had no detectable interac- 
tion, and two yielded technically unsatisfac- 
tory results. This lack of rod-cone interactions 
allows heterozygous individuals to be identi- 
fied clinically and has implications concerning 
the origin of this inherited disorder. 


JUVENILE RETINOSCHISIS, first described by 
Haas in 1898,’ was recognized as an X-linked 
disorder in 1913.? Since that time there have 
been numerous accounts of the fundus appear- 
ance,’ electrophysiologic responses,’ and natu- 
ral course of this condition.’ Abnormalities of 
the retina have been noted in patients as young 
as 3 months of age and are probably present 
from birth. Virtually all affected males demon- 
strate foveal retinoschisis, with up to 50% of 
these individuals having bilateral peripheral 
retinoschisis. Abnormalities of the retinal vas- 
culature, pigment epithelium, and vitreous 
have also been commonly noted.’ Visual acuity 
is variably affected early in the disease, and 
generally there is a slow deterioration that 
occurs throughout life, with the adult affected 
male usually achieving a visual acuity of only 


Accepted for publication March 23, 1988. 

From the Institute of Ophthalmology, University of 
London, and the Retinal Diagnostic (Dr. Bird) and the 
Electrodiagnostic (Dr. Arden) Departments of Moor- 
fields Eye Hospital, London, England. This study was 
supported in part by Medical Research Council grant 
8425012 and National Eye Institute grant 1 RO] EY05 984 
01A1 (Dr. Arden). Dr. Gorin received a 1986 fellowship 
from the Retinitis Pigmentosa Foundation. 

Reprint requests to Michael B. Gorin, M.D., Clinical 
Section of Ophthalmic Genetics and Pediatric Ophthal- 
mology, Bldg. 10, Room 10N226, National Eye Institute, 
Bethesda, MD 20892. 


20/200. Mild dyschromatopsia is common and 
all affected individuals demonstrate an abnor- 
mal electroretinogram, with loss of the b-wave 
and retention of the normal a-wave.* This sug- 
gests that Müller cells may play a significant 
role in this disorder. Histopathologic findings 
of eyes from patients with X-linked retinos- 
chisis also support this view.’ 

Unlike in other ocular X-linked recessive dis- 
orders, no abnormalities have been consistent- 
ly reported in heterozygous carriers of X-linked 
retinoschisis.* Ocular albinism, choroideremia, 
and X-linked retinitis pigmentosa manifest 
varying degrees of disturbance of retinal ap- 
pearance and function consistent with the Lyon 
hypothesis of X-chromosomal inactivation.*® 

Herein we report a new approach that ap- 
pears to distinguish X-linked retinoschisis car- 
riers from normal individuals. In 1983, Gold- 
berg, Frumkes, and Nygaard’ described a form 
of suppressive rod-cone interaction. The ability 
of the photopic system to detect flicker became 
impaired as rods dark adapted; conversely, if 
dark-adapted rods were exposed to dim light 
this function improved. The action spectrum of 
the light that improved cone flicker corre- 
sponded to the rhodopsin absorption spec- 
trum.™®! Arden” showed that dark-adapted 
rods imposed a low-pass filter on the cone 
system. Recent experiments” have shown that 
a phenomenon analogous to suppressive rod- 
cone interaction can be observed in the electro- 
retinograms of humans and animals, and also 
by single-cell recording in the horizontal cells 
of lower vertebrates. A nonlinear relationship 
between rod membrane potential and rod syn- 
aptic signal strength” has been reported, which 
could explain how the time course of the modu- 
lation of cone thresholds parallels rod thresh- 
olds during dark adaptation.” 

The rod-cone interaction is probably a result 
of postsynaptic feedback, possibly from hori- 
zontal cells, onto cone photoreceptors. In con- 
ditions in which only the photoreceptors were 
diseased, rod-cone interaction can be demon- 
strated. !™!8 By contrast, this effect was absent in 
patients with X-linked stationary night blind- 
ness and, more particularly, X-linked retino- 
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schisis, conditions in which postsynaptic ab- 
normalities appear to be the primary 
disturbance. The recent in vitro work implicat- 
ing the Miller cell as a migration determinant 
for retinal development and neuronal intercon- 
nections” would explain the absence of this 
phenomenon in X-linked retinoschisis, which 
is thought to be a primary Miiller cell disease. 
This suggests that a test based on this phenom- 
enon might be able to detect the earliest stages 
of retinal disease. 

In an initial examination of the rod-cone 
interaction in six obligate carriers froma single 
kindred, we found that the alteration of cone 
flicker threshold by rod backgrounds was com- 
pletely abolished. Based on these results, we 
extended our studies to include a number of 
obligate and possible carriers of X-linked 
retinoschisis from this and other families. 


ae eee E ee ee ee 
Subjects and Methods 
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Patients—Families with X-linked retinoschisis 
were identified from the Moorfields Genetic 
Clinic. The original diagnosis was based on 
clinical examination, the characteristic electro- 
retinogram abnormalities, and family history. 
Women who were either obligate heterozygotes 
or had a 50% risk of being heterozygous were 
contacted. The test subject population consist- 
ed of 19 women who ranged in age from 18 to 65 
years. All were healthy, and none had visual 
complaints or a history of ocular disorders. 
Best corrected visual acuity was 20/25 or better 
and results of clinical examinations of the ante- 
rior segment and fundus were unremarkable. 
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The initial six obligate and four potential het- 
erozygous women were identified from the 
pedigree shown in Figure 1, left. The remaining 
five obligate and four potential heterozygous 
women were selected from seven unrelated 
families (Fig. 1, right). The nature of the study 
was explained fully before obtaining informed 
consent. 

Clinical examinations—Every participant was 
evaluated by assessment of visual acuity, indi- 
rect ophthalmoscopy and fundus photogra- 
phy, and pattern electroretinography. 

Measurement of rod-cone interaction—The right 
pupil was dilated with 1% tropicamide and 
patched with an opaque pad for dark adapta- 
tion for 45 minutes. The test was performed in 
a darkened room. The patient was positioned 
in a modified Lister perimeter, the target of 
which had been replaced by an arrangement of 
light-emitting diodes.” Patients who wore 
glasses retained them. An area 10 degrees nasal 
to fixation on the horizontal meridian was test- 
ed. Fixation was maintained on a dim red, 
light-emitting diode target. The absolute rod 
threshold for the test location was determined 
by using a 5-degree target, rear illuminated by 
nine blue light-emitting diodes. 

Next, we determined the minimum light in- 
tensity required for the subject to perceive the 
flicker in a 30-minute target formed by a single 
red light-emitting diode in the center of the test 
area. The output was 100% modulated at 15 Hz. 
With mean intensities close to the cone thresh- 
old, the stimulus appears continuous, but as 
the intensity increases, the subject can discrim- 
inate the rapid alternation of light and dark- 
ness. The target intensity at which the patient 
can first detect the flickering of the red light is 





Fig. 1 (Arden and associates). Left, Pedigree of the primary X-linked retinoschisis family. The symbols 
conform to the standard conventions: male, square; female, circle; deceased, /; affected, shaded; normal or 
unknown, open; obligate carrier, central dot; and examined, X. The arrow indicates the proband for whom the 
diagnosis was confirmed. The letters assigned to the tested individuals correspond to the labeling of the results 
shown in Figures 3 and 4. Right, Pedigrees of other families with X-linked retinoschisis investigated in this 


study. 
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the flicker threshold. Untrained subjects have 
considerable difficulty in consistently reporting 
the onset of flicker for a nonfoveal test site. The 
longest part of the testing session was the 
training period, during which the red light was 
repeatedly presented. In some cases in which 
flicker thresholds seemed extremely high, the 
660-nm light used to stimulate cones might 
have also stimulated the rod system. For this 
reason, exposure to the red light was reduced 
as much as possible. After an approximate 
flicker threshold had been determined, intensi- 
ty controls were adjusted so that when a flick- 
ering light of progressively increasing intensity 
was shown, it increased from 0 to threshold in 
four to eight seconds. When the patient re- 
sponded, the light was extinguished, and the 
patient remained in darkness for at least 15 
seconds before beginning another trial. In the 
session proper, three or more trials were re- 
corded; the intensity of the blue background 
light-emitting diodes was then modified, and 
another set of thresholds were determined. In 
all cases, the intensity was altered in a random 
manner, and when all the intensity levels had 
been displayed, the tests were repeated in re- 
verse order. In some patients there was an 
indication of improvement of threshold during 
the session (a training effect), while others 
showed a small progressive increase in thresh- 
old (fatigue). The test lasted between 45 min- 
utes and 112 hours. The experimenter altered 
the red flickering test light manually by turning 
a ten-turn potentiometer. During the test ses- 
sion the reading on the potentiometer was not 
visible. The examiner intentionally varied the 
rate of change of the target intensity to ensure 
that patients were not responding to a fixed 
time interval after the red light intensity began 
to increase. 


Results 


Rod-cone interactions—All test subjects were 
examined by one of us (G.B.A.). The initial six 
subjects were known to be obligate carriers, but 
for the remaining obligate and potential carri- 
ers, the examiner was masked to their genetic 
status in order to minimize observer bias. 

The rod threshold at 10 degrees nasal to 
fixation varied from 8.1 x 10°‘ to 9.7 x 10° and 
were in the normal range for this laboratory. In 
normal subjects (Fig. 2), the cone flicker thresh- 
old was constant for backgrounds between 
—0.5 and +1.0 log unit above absolute rod 
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Fig. 2 (Arden and associates). The rod-cone inter- 
action of two normal subjects. The cone flicker 
threshold (ordinate) is plotted against the intensity 
of the blue light background (abscissa). Note the 
decrease in the threshold of the cone flicker thresh- 
old as the intensity of the rod stimulation by blue 
background is increased. 


threshold. As the intensity of the blue back- 
ground increased, the cone flicker threshold 
decreased about 0.5 log unit. With further in- 
creases of the background intensity, the blue 
light became suprathreshold for the cone sys- 
tem, and the flicker threshold rose as expected 
with increment thresholds. These results are 
similar to those reported previously." 

Because of the technique of measurement 
and training, the precision of flicker threshold 
determination is high. However, the thresh- 
olds in our subjects varied considerably. Rang- 
ing from 0.008 to 1.8 cd/m*, these values reflect 
the variability of the criterion that each patient 
established for recognizing flicker. This varia- 
bility is seen in normal subjects and reflects the 
complexity of the ocular and higher central 
nervous system processing that must be in- 
volved for each patient. In two instances, the 
test was not carried out in a satisfactory man- 
ner so that thresholds apparently rose and fell 
randomly with respect to the blue background 
intensity. These two subjects (both sisters and 
potential heterozygous carriers of X-linked 
retinoschisis) could not differentiate between 
the absolute and flicker cone threshold. The 
remaining 17 patients were able to maintain 
consistency and reproducibility among multi- 
ple trials. There was no relationship between 
the actual cone flicker thresholds and patient 
age, carrier status, rod threshold, or rod-cone 
response. 
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None of the 11 obligate heterozygous indi- 
viduals demonstrated any evidence of a rod- 
cone interaction (Fig. 3). The variation of the 
mean level of background intensity that was 
suprathreshold for the cone system was only 
0.03 log unit. For clarity in exposition, the 
ordinate is shown in terms of logarithmic multi- 
ples of cone threshold and the results of succes- 
sive patients are displaced downward by 0.5 
log unit to separate the graphs. This small level 
of variation reflects the internal consistency of 
the subjects and the experimental paradigm. 
Two distinct types of responses were observed 
in the potential heterozygous women (Fig. 4). 
Three demonstrated a change in cone flicker 
threshold in response to changing rod stimula- 
tion similar to the normals, while two failed to 
show any rod-cone interaction. 


Discussion 


For the first time, we detected a consistent 
disturbance of retinal function in women heter- 
ozygous for X-linked retinoschisis. The pres- 
ence of normal rod-cone responses in other 
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family members, and the appropriate segrega- 
tion of normal and donato] Keera among 
those at 50% risk of being heterozygous, indi- 
cate, but do not prove, that this abnormality of 
rod-cone interaction is associated with the gene 
for X-linked retinoschisis. A considerably larg- 
er number of subjects and prospective testing 
will be necessary to establish the validity and 
accuracy of the rod-cone interaction as dan indi- 
cator of carrier status for genetic counseling 
purposes. However, our results raise the possi- 
bility of carrier ascertainment for a large num- 
ber of individuals at risk who may not be 
informative by current linkage analysis. For 
example, in a DNA linkage analysis on the 
family shown in Figure 1, left, none of the 
current markers are informative so that non- 
obligate heterozygous carriers cannot be identi- 
fied. The ability to test an individual at risk of 
having the X-linked retinoschisis gene inde- 
pendently of the pedigree or available family 
members would be an invaluable clinical tool. 

There are a number of strategies that have 
been used for measuring rod-cone interactions. 
Paradigms using varying background sizes 
and target sizes as well as electroretinograms 
to assess rod-cone interactions have been 
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Fig. 3 (Arden and associates). The rod-cone interactions of the 11 obligate carriers of X-linked retinoschisis. 
The ordinate and abscissa correspond to those of Figure 2. 
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Fig. 4 (Arden and associates). The rod-cone inter- 
actions of the potential carriers of X-linked retino- 
schisis. The results from the two potential carriers 
(sisters) who gave technically inconsistent results 
have been omitted. The ordinate and abscissa corre- 
spond to those of Figure 2. 


used.**! The topography of the response in the 
retina has also been evaluated.” Our testing 
strategy is based on the experience and equip- 
ment that has been developed at this institu- 
tion. By selecting a constant angle nasal to 
fixation, and using the current background and 
target illumination systems, we could readily 
compare the responses of these test subjects to 
results from other patients and normal volun- 
teers. 

In contrast to published work from this labo- 
ratory,™® Alexander and Fishman” reported 
normal alterations in the cone flicker threshold 
in the light- vs dark-adapted states for a single 
patient with X-linked retinoschisis and a pa- 
tient with congenital stationary night blind- 
ness. While they may have been examining a 
different subset of patients from our popula- 
tion, these conflicting responses may reflect a 
critical difference in the testing methods used. 
In our method, we examine the relationship of 
cone flicker threshold to changing background 
intensities at a single retinal site, while Alexan- 


der and Fishman evaluate the regional differ- 
ences in cone flicker threshold in either the 
dark-adapted or light-adapted state over a 
range of retinal loci. 

It is striking that rod-cone interaction is ab- 
sent in carriers of X-linked retinoschisis. In 
other retinal disorders such as choroideremia 
and X-linked retinitis pigmentosa, the mosai- 
cism generated by random inactivation of the 
normal X-chromosome in carriers gives rise toa 
variable abnormality detected either by clinical 
appearance or by a variety of tests. Some heter- 
ozygous individuals may exhibit minimal evi- 
dence of the abnormal gene, while others may 
be affected to such an extent as to have signifi- 
cant visual impairment. 

With the current size of our subject popula- 
tion we cannot exclude the possibility that vari- 
ations in rod-cone interaction may occur in 
other carriers of retinoschisis. Given the pres- 
ent evidence, however, it is also reasonable to 
consider mechanisms by which a global pertur- 
bation of neuronal interaction can be generated 
by partial gene expression. The formation of 
the interneuronal connections responsible for 
the observed rod-cone interaction probably oc- 
curs during retinal development, perhaps 
under Muller cell influence. A Müller cell- 
derived diffusable factor that may be essential 
for retinal structure™” could be affected by the 
retinoschisis allele leading to a panretinal dis- 
turbance of development. Alternatively, a con- 
tinuous syncytium of horizontal cells may be 
required before the rod-cone interaction can 
develop, and even a partial expression of the 
abnormal allele (or lack of full expression of the 
normal allele) can disrupt this process. 

Either mechanism presupposes that we con- 
sider X-linked retinoschisis primarily as a dis- 
order of retinal development rather than as a 
dystrophic process. This is certainly consistent 
with the clinical observations of the disorder in 
affected males whose onset appears to be from 
birth and whose progression reflects a slow and 
gradual deterioration of retinal function and 
structure. 
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OPHTHALMIC MINIATURE 

Cure of Strabismus.—Some men never injure themselves by being ridicu- 
lous. It is not every one, however, who can with impunity speak of his own 
acquirements, accomplishments or success, without the hazard,-at least, of 
being called an egotist, a simpleton or a lunatic. A pamphlet has been 
received containing the names of “upwards of nine hundred persons 
operated on for the cure of strabismus or squinting, by T. J. Crossman, 
M.D., with introductory remarks, notices of the public press, and corre- 
spondence of patients.’’ Well may the doctor exclaim, eyes, right, after 
having pocketed, as acknowledged on the 9th page, $45,000! 

Boston Medical and Surgical Journal 29:123, 1843 





Detection of Lymphocytes in the Vitreous Gel of Patients 


With Retinitis Pigmentosa 





David A. Newsome, M.D., and Ronald G. Michels, M.D. 


We used monoclonal antibodies against spe- 
cific T cell, B cell, and macrophage antigens to 
detect immune system cells in the vitreous gel 
of retinitis pigmentosa patients. Vitreous sam- 
ples were obtained by biopsy from three pa- 
tients and by dissection from eight postmor- 
tem donor eyes. All samples contained CD4, T 
helper and CD8, suppressor cells, activated T 
cells, some B cells, and macrophages. About 
one third of the cells were nonreactive. Vitre- 
ous gel from normal controls contained mostly 
nonreactive cells with a few macrophages and 
rare T cells. These observations further indi- 
cated the nature of the cellular reaction in 
retinitis pigmentosa and characterized the bio- 
microscopically visible particulate bodies 
characteristically seen in the vitreous gel of 
these patients. | 


THE CLINICAL FEATURES Of retinitis pigmento- 
sa constitute a final expression of multiple 
pathogenetic mechanisms. The clinical hall- 
marks of retinitis pigmentosa include wide- 
spread changes in the retinal pigment epitheli- 
um, with or without intraretinal bone spicule 
type pigment migration; attenuation of the reti- 
nal vessels; progressive reduction of night and 
peripheral vision; and reduced or nonrecord- 
able electroretinographic responses.' Other 
signs found with varying frequency include 
macular changes, posterior subcapsular cata- 
ract, optic nerve head drusen, and vitreous 
abnormalities. ! 
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Vitreous changes in eyes with retinitis pig- 
mentosa have been well documented.*4 They 
may be the earliest biomicroscopic sign of reti- 
nitis pigmentosa and are present in all affected 
eyes.’ Vitreous abnormalities include rope-like 
or focal condensations of the vitreous fibrils; 
particulate bodies including brown particles 
resembling tobacco dust and white or translu- 
cent bodies; and syneresis, lacuna formation, 
and collapse of the gel with posterior separa- 
tion. 

The cellular nature of some of the biomicro- 
scopically visible particles in the vitreous gel of 
eyes with retinitis pigmentosa has recently 
been demonstrated by ultrastructure. Be- 
cause there is greater cellular reaction in the 
vitreous gel of young patients with an active 
disease process and greater cellular reaction in 
the more advanced eye of asymmetric cases, we 
studied the vitreous gel to determine if it con- 
tained immune system-related cells. Cells were 
collected by biopsy of the vitreous gel using 
vitrectomy techniques in three patients with 
advanced retinitis pigmentosa and from the 
vitreous gels of eight postmortem eyes. 





Material and Methods 





After obtaining informed consent as ap- 
proved by the intramural review board, vitre- 
ous biopsy specimens were procured by using 
standard vitrectomy instrumentation and tech- 
niques from one eye of each of three volunteer 
patients with end-stage retinitis pigmentosa. 
Two patients had dominantly inherited disease 
and the third had isolated disease. Mononucle- 
ar cells from venous blood were separated by 
density gradient centrifugation using Percoll. 

Particulate matter was collected from the vit- 
rectomy specimens by centrifugation at 200 
times gravity. The sediment was resuspended 
in 1.0 ml of sterile phosphate-buffered saline, 
mixed gently to homogeneity, and divided into 
aliquot portions for air drying on albumin- 
coated glass slides. Duplicate slides were 
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selected at random for Giemsa stain and sub- 
sequent microscopic examination and docu- 
mentation by photomicrography. Other slides 
were used for reaction with monoclonal antibod- 
ies to peripheral mononuclear cell antigens. 
The positive reactions were detected by secon- 
dary antibody reaction with fluorescein iso- 
thiocyanate-conjugated species-specific anti- 
immunoglobulin G. Reacted samples were 
examined under an epifluorescence microscope 
equipped with a 35-mm camera attachment. 
Controls included goat and rabbit anti-human 
IgG as a first antibody and phosphate-buffered 
saline in place of a first antibody. 

Postmortem vitreous specimens were ob- 
tained by careful stereomicroscope-aided dis- 
section of the vitreous from eyes or culottes of 
eyes received in the laboratory between 11 and 





28 hours after death. Only specimens free of 
visible gross contamination were used. The 
vitreous was measured by aspiration into a 
calibrated pipette and divided into aliquot por- 
tions. Portions of some specimens were used 
for biochemical studies described elsewhere. 
One-milliliter aliquot portions were exposed to 
a final concentration of 0.2% bovine testicular 
hyaluronidase in phosphate-buffered saline at 
37 C for 30 to 40 minutes. This procedure freed 
the cells, which were then collected by gentle 
centrifugation as described, resuspended, and 
air dried on albumin-coated slides. The area on 
the slide bearing the air-dried material was 
marked with a waterproof circle. The entire 
area was systematically viewed through a light 
microscope so that all cells present could be 
counted. 


Fig. 1 (Newsome and Michels). Left, The anterior vitreous of a 31-year-old retinitis pigmentosa patient with 
dominantly inherited disease shows many cell-like bodies and some condensations. Middle, The anterior 
vitreous of a 27-year-old juvenile-onset diabetic woman, who had undergone full scatter panretinal photocoagu- 
lation three months previously, had multiple cell-like particles in the anterior vitreous. Right, The anterior 
vitreous face, which is partially collapsed, in the right eye of this 67-year-old woman with advanced retinitis 
pigmentosa shows brown particles resembling tobacco dust (arrow) or cells that appeared after intracapsular 


extraction. 
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Fig. 2 (Newsome and Michels). Top, This Giemsa-stained preparation of vitreous surgically aspirated froma 
68-year-old woman with retinitis pigmentosa shows three cells, the middle of which has an appearance similar 
to that of a peripheral blood lymphocyte (x 960). The two pale-appearing cells are typical of those that did not 
react with anti-T cell antibodies. Bottom, The phase contrast micrograph on the left shows two cells, the upper 
of which fluoresced strongly after reaction with monoclonal antibody against the Leu 4 or pan T surface antigen, 


while the lower cell was negative (x 480). 


Separate 1-ml portions, after hyaluronidase 
digestion, were labeled with the following 
monoclonal antibodies: Leu 4a (pan-T lympho- 
cyte), Leu 3a (CD4, T-helper lymphocyte), Leu 


2a (CD8, T-suppressor/cytotoxic lymphocyte), 
HLA-DR (activated lymphocyte subset), M3 
(monocyte), Leu 11c (natural killer cell), B1 (B 
cells). After 30 minutes of exposure to 5 wl of 
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Fig. 3 (Newsome and Michels). Same patient as in Figure 2. Top, This Giemsa-stained (left, x 960) cell had an 
appearance resembling that of B cells and reacted positively with antibodies against B cell antigens (right, 
x 480). Bottom, This group of four cells freed from vitreous gel by hyaluronidase showed varying degrees of 
positive reactivity to antibodies recognizing natural killer antigens (x 240). 


the respective antibody at 4 C, the cells were 
washed three times in phosphate-buffered sa- 
line, resuspended in 1 ml of phosphate- 
buffered saline, and enumerated by flow cy- 
tometry. Forward angle and 90-degree light 
scatter provided identification of lymphoctyes. 
The percentage of positively reacted lymph- 
octyes was calculated by computer integration. 

Control vitreous from eight grossly normal 
eyes of age-matched donors received at similar 
postmortem times was processed in the same 
way. 





Results 





All of our patients who underwent surgi- 
cal removal of vitreous for study showed vit- 
reous particles before biopsy. These particles 
were biomicroscopically indistinguishable from 
those seen in eyes of patients with other condi- 
tions (Fig. 1). 

Vitrectomy specimens—A variety of lympho- 
cyte subsets and other types of antigen-bearing 
mononuclear cells were present in the vitrec- 
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TABLE 1 
PERIPHERAL BLOOD MONONUCLEAR AND 
VITRECTOMY-DERIVED/SPECIMEN/CELL SUBSETS 





CELLS POSITIVE WITH 
MONOCLONAL ANTIBODY (%) 


PATIENT LEU LEU LEU LEU B-1 NEGATIVE 
Patient 1 

Blood fe Se tT -t5 2 5 0 6 

Vitreous 39 27 19 8 3 8 4 39 
Patient 2 

Blood E -Si Ir U a 7 7 4 

Vitreous 34 19 14 16 4 183 6 27 
Patient 3 

Blood s5 S7 e 9 0 0 5 4 

Viveous S1 18 16 13 3 10 7 42 





tomy specimens of the three patients with 
end-stage retinitis pigmentosa (Table 1). The 
distribution of these cells had little obvious 
relationship to the contemporaneously deter- 
mined distribution of peripheral blood subsets. 
Because the vitrectomy specimens were divid- 
ed equally among 16 slides for air drying, it was 
possible to count the total number of cells per 
specimen. Total numbers of cells for our three 
specimens were 668, 1,031, and 1,428. We have 
no way of knowing how representative these 
specimens were of the entire cell population 
within the vitreous cavity. 

Postmortem vitreous specimens—When larger 
quantities of excised vitreous were available, 
quantitative flow cytometry studies were per- 
formed. These data (Table 2) further document- 
ed the presence of various T lymphocyte sub- 
sets, B cells, and macrophage type cells in the 
vitreous gel of retinitis pigmentosa patients. A 
variable percentage of cells did not react with 
any of the antibodies used. By microscopic 
examination, these negative cells usually were 
larger than lymphocytes and had a different 
intracellular appearance (Figs. 2 and 3). 


Exposure of vitreous samples to 0.2% hyalu- 
ronidase digestion did not significantly alter 
the detectability or type of cell surface antigen 
features (Table 3). No significant difference was 
found comparing cell subset enumerations in 
undigested air-dried samples with those made 
by flow cytometry after hyaluronidase expo- 
sure in one specimen that had enough cells to 
allow the comparison (Table 3). 


Discussion 


Investigations of immunologic mechanisms 
of disease have been aided by the availability of 
monoclonal antibodies as probes to determine 
the types and quantities of different subsets of 
lymphocytes present in the peripheral blood 
and in various grafts or immunologically affect- 
ed organs."* The relation between types and 
quantities of immune cell subsets detectable in 
the peripheral blood compared to those in a 
graft or an organ such as the eye is not com- 
pletely understood.” The nature of the retinitis 
pigmentosa process is uncertain, and there has 
been only limited evidence for an inflammatory 
component to this chronic, progressive retinal 
degenerative condition. ™?!? 

We demonstrated the presence of various 
lymphocyte subsets along with macrophages 
and B cells in each of 11 vitreous specimens 
from retinitis pigmentosa patients. Three of the 
samples were obtained by vitrectomy, and 
therefore the detected cells were not a result of 
postmortem changes. 

In our specimens, T cells were more numer- 
ous than other cell types. Kaplan, Aaberg, and 
Keller,” in vitreous samples from a heterogene- 
ous group of ten patients with chronic idio- 
pathic uveitis, found mostly B cells and macro- 
phages with only a few T cells. They used 
immunoglobulin-coated beads to detect B cells, 
and E rosette formation to detect T cells. 


TABLE 2 
CELL SUBSETS DETECTED IN NORMAL POSTMORTEM AND RETINITIS POSTMORTEM VITREOUS (MEAN + S.E.M.) 











POSTMORTEM CELLS POSITIVE WITH MONOCLONAL ANTIBODY (%) 
VITREOUS NEGATIVE CELLS 
SPECIMEN NO. LEU 4a LEU 3a LEU 2a DR M3 LEU 11 B1 (%) 
Control 8 6+08 4+ 0.7 12x02 0 2403 0 0 93 + 4.2 
Retinitis pigmentosa 8 36 + 7.9 25 + 3.2 15+26 9+29 3+ 02 9+19 6+ 1.2 ot =e a 
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TABLE 3 
DETECTION OF PERIPHERAL BLOOD LYMPHOCYTES 
AND POSTMORTEM DONOR VITREOUS CELL 
SURFACE ANTIGENS 


PERCENTAGE OF CELLS 
BY FLOW CYTOMETRY 


SPECIMEN UNTREATED HYALURONIDASE 0.2% 
Patient 1, blood 
Leu 4a 25 24 
DR 2 2 
Leu 4a and DR 1 0 
Negative cells 73 73 
B1 (Leu 12) 3 2 
M3 0 0 
Leu 12 and M3 0 0 
Patient 2, blood 
Leu 4a 73 79 
DR 2 2 
Leu 4a and DR 2 2 
Negative cells 24 19 
B1 (Leu 12) 5 3 
M3 0 0 
Leu 12 and M3 0 0 
Normal vitreous 
Leu 4a 7 9 
DR 0 1 
B1 (Leu 12) 0 0 
M3 2 2 
Negative cells 91 88 
Retinitis pigmentosa vitreous* 
Leu 4a 38 37 
DR 7 9 
B1 (Leu 12) 6 6 
M3 18 19 
Negative cells 31 29 


ao 


*For this donor, undigested aliquot portions of vitreous were 
allowed to air dry on albumen-coated slides and were reacted in 
duplicate with the same panel of monoclonal antibodies. Cells 
were enumerated by epifluorescence/phase contrast microscopy, 
results of the two slides with the same antibody pooled, and 
percentages calculated: Leu 4a, 33% (34/103); DR, 6% (6/93); B1 
(Leu 12), 4% (4/89); M3, 20% (20/97). 


In contrast to the report of Albert, Pruett, 
and Craft,® pigment-bearing cells were present 
only occasionally in our cases, and no cells 
appeared to be uveal melanocytes by light mi- 
croscopy. The vitreous samples from postmor- 
tem donor retinitis pigmentosa eyes contained 
occasional cells bearing macrophage antigens 
and rare T cells. The numbers of cells detected 


in normal vitreous samples processed in the 
same way as our postmortem retinitis pigmen- 
tosa specimens were consistently much lower 
than in the retinitis pigmentosa cases. 

Clinical observers have noted vitreous con- 
densations and particles in eyes with retinitis 
pigmentosa.** The larger particles, especially 
those that appear translucent in retroillumina- 
tion, are now known to be cells of various types 
including lymphocytes. The protein content 
and especially the fibronectin content of the 
vitreous are increased in retinitis pigmentosa 
patients as compared with normal controls.‘ 
Fibronectin is known to participate in cellular 
attachment to collagen and in collagen cross 
linking. Vitreous contains epithelially derived 
collagen and _ glycosaminoglycans. The 
presence of fibronectin and other attachment 
factors interactive with vitreous collagen or 
other macromolecules may explain the constant 
association of vitreous condensations with the 
retinitis pigmentosa process. Serum-derived 
proteins and molecules such as fibronectin, 8 
as well as putative native vitreous molecules,” 
have been shown to be mitogenic” or chemo- 
tactic for various cells, including immune sys- 
tem and pigment epithelial cells. In early and 
probably later stages of retinitis pigmentosa 
there is breakdown of the blood-ocular barri- 
er.*' This probably accounts for the presence 
of unusual amounts and types of proteins in 
the vitreous gel of retinitis pigmentosa pa- 
tients. 

Vitreous from eyes with proliferative vitreo- 
retinopathy, which like the retinitis pigmento- 
sa process is associated with breakdown of the 
blood-ocular barrier, has been shown to stimu- 
late cell migration.2 This suggests that the 
cells in the vitreous gel of retinitis pigmentosa 
patients could be a secondary phenomenon, 
like the epiretinal membrane formation that is 
also common. }* Cell migration is a nonspecific 
finding, since some cells are often present in 
the vitreous gel of severely myopic and diabetic 
individuals, especially after panretinal photo- 
coagulation. However, once present in the 
vitreous gel, the cells may exert a variety of 
influences through the production of chemo- 
attractant, degradative, or other molecules, 21-2 
Thus, the immune cells that we detected in 
vitreous specimens from patients with retinitis 
pigmentosa may play a primary, active role or a 
secondary, passive role in the degenerative 
process. Further characterization of the role of 
intravitreal cells in the retinitis pigmentosa 
process requires additional study. 
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A Familial Study of the Inheritance of HLA-B27-Positive 


Acute Anterior Uveitis 


p S S EE ETE r E E ae 


P. J. F. M. Derhaag, M.D., A. Linssen, Ph.D., N. Broekema, M.D., 
L. P. de Waal, Ph.D., and T. E. W. Feltkamp, Ph.D. 


To determine whether factors besides HLA- 
B27 play a pathogenic role in acute anterior 
uveitis, we examined 152 first-degree relatives 
of 42 randomly selected HLA-B27-positive 
acute anterior uveitis patients. Nine relatives, 
all from different families, had acute anterior 
uveitis: eight were HLA-B27 positive and one 
was HLA-B27 negative. The prevalence of 
acute anterior uveitis in HLA-B27-positive 
first-degree relatives of HLA-B27-positive 
acute anterior uveitis patients was 13% (eight 
of 63). This is significantly more (P < .0001) 
than the frequency of 1% in the normal HLA- 
B27-positive Dutch population. 

Ankylosing spondylitis was found in four of 
38 (11%) HLA-B27-positive family members 
over the age of 45 years. This is also signifi- 
cantly more than the prevalence of 1% in a 
normal HLA-B27-positive Dutch population. 
Of these four relatives with ankylosing spon- 
dylitis, three also had acute anterior uveitis. It 
was remarkable that two of these four relatives 
had a proband who had no ankylosing 
spondylitis. 


A STRONG ASSOCIATION exists between acute 
anterior uveitis and HLA-B27. HLA-B27 has 
been found in approximately 50% of acute ante- 
rior uveitis patients in contrast to only in 8% of 
the normal population.! The prevalence of 
acute anterior uveitis in an open population 
was found to be 0.1% to 0.2%,* but in an 
epidemiologic survey among 10,500 Dutch in- 
habitants, Linssen? found an increased preva- 
lence of 1% acute anterior uveitis in the HLA- 
B27-positive population. 
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A clustering of acute anterior uveitis patients 
has been observed in some families,*” which, in 
most cases, was associated with HLA-B27.°" 
This association was not the effect of certain 
HLA-B27 subtypes, since acute anterior uveitis 
does not associate more frequently with one 
particular subtype.* It is not yet known wheth- 
er the increased number of acute anterior uvei- 
tis patients in these families is simply the result 
of the large number of HLA-B27-positive mem- 
bers or whether it is the result of additional 
familial factors. A familial study of ankylosing 
spondylitis indicated that several genetic fac- 
tors are probably of importance.” In acute ante- 
rior uveitis, genetic!!! and environmental*” 
factors have been mentioned as important, but 
the data have not been reproduced. 

In the present study we analyzed the fre- 
quencies of acute anterior uveitis and ankylos- 
ing spondylitis in first-degree relatives of 
randomly selected HLA-B27-positive acute 
anterior uveitis patients to determine what fac- 
tors, if any, play a role in the pathogenesis of 
HLA-B27-associated acute anterior uveitis. 





Patients and Methods 





As described previously,” acute anterior uve- 
itis patients from three university departments 
of ophthalmology were referred for rheumato- 
logic examination by one of us (A.L.). All HLA- 
B27-positive acute anterior uveitis patients, 
with known addresses, were invited by letter to 
participate in a familial study. Those who did 
not respond initially received a telephone call 
or a second letter. A total of 85 patients were 
approached and 42 families agreed to partici- 
pate. We received no response from 14 pa- 
tients, 16 refused, one had died, and 12 pa- 
tients were excluded despite their willingness 
to cooperate because they did not have any 
first-degree relatives living in The Nether- 
lands. 

There were 42 B27-positive probands with 
acute anterior uveitis, of whom 21 (50%) also 
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had ankylosing spondylitis (Table 1). First- 
degree relatives over 15 years of age were 
invited to participate in the study by the pro- 
bands, to promote privacy. They were in- 
formed that participation was of scientific inter- 
est only. They were asked to answer a general 
questionnaire and to undergo history taking, 
blood sampling, and x-rays. Written consent 
was obtained from all relatives before participa- 
tion in the study. 

A pilot study of probands and relatives of the 
first seven families showed that results ob- 
tained via the questionnaire and a careful his- 
tory taking were concordant with ophthalmo- 
logic and rheumatologic physical examination 
for acute anterior uveitis and ankylosing spon- 
dylitis. Thereafter, family members underwent 
a physical examination only when results ob- 
tained via the questionnaire and history 
showed positive indications of acute anterior 
uveitis and ankylosing spondylitis. 

When possible, we used our own judgment 
to make diagnoses and, if symptoms were no 
longer present, by consulting the physician 
who treated the relative in the active stage of 
the disease. The following strict criteria were 
used: acute anterior uveitis was defined as a 
unilateral inflammation of the eye, restricted to 
the anterior segment, with a duration of less 
than 12 weeks; ankylosing spondylitis was 
diagnosed according to the New York criteria.” 

HLA typing was performed by a lympho- 
cytotoxicity test in microtiter plates on ni- 
trogen frozen and stored peripheral blood 
lymphocytes.” The percentage of HLA-B27- 
positive relatives was estimated after HLA typ- 
ing more than half of the families, including all 
families in which acute anterior uveitis or anky- 
losing spondylitis was found. 


TABLE 1 
AGE AND SEX DISTRIBUTION OF 
42 HLA-B27-POSITIVE PROBANDS 


al 


SEX MEAN + S.D. AGE 
PROBAND M F (YRS) 
Acute anterior 12 9 42 + 16 
uveitis only 
Acute anterior 
uveitis and 15 6 38 + 13 
ankylosing 
spondylitis 
Total 27 15 40 + 14 


a EEE 


The hospital ethics committee approved the 
use of x-rays of the sacroiliac joint in a 25- 
degree craniocaudal fashion in all relatives over 
15 years of age. X-rays of probands and family 
members were mixed thoroughly and read 
twice independently and in a masked fashion 
by two of us (P.J.F.M.D. and A.L.). Discrepan- 
cies were solved by a common restudy. Occa- 
sionally, oblique planigrams of the sacroiliac 
joints were performed to distinguish ankylos- 
ing spondylitis from other disease processes. 

Statistical analysis was performed by chi- 
square test using Yates’ correction when neces- 
sary. 





Results 


ne EEE 


Of 169 first-degree relatives living in The 
Netherlands who were contacted by the 42 
B27-positive probands, 152 (90%) cooperated in 
the study. Class I HLA typing of 82 relatives 
from 24 families showed that 34 (41%) were 
HLA-B27 positive. Therefore, the estimated 
number of HLA-B27-positive relatives in the 
group of 152 relatives was 63. 

Among the 152 relatives, nine (6%) (six 
women and three men), all from different fami- 
lies, had acute anterior uveitis (Table 2). One 
relative with acute anterior uveitis was HLA- 
B27 negative. The prevalence of acute anterior 
uveitis in B27-positive relatives was 13% (eight 
of 63). This is significantly increased (P < .0001) 


TABLE 2 
ACUTE ANTERIOR UVEITIS AND 
ANKYLOSING SPONDYLITIS 
AMONG FIRST-DEGREE RELATIVES 
OF HLA-B27-POSITIVE PROBANDS* 


EEE 


RELATIVES OF RELATIVES OF 
21 PROBANDS 21 PROBANDS RELATIVES 
WITH AAU WITH AAU OF ALL 42 
ONLY AND AS PROBANDS 
RELATIVES NO. AAU AS NO. AAU AS NO. AAU AS 
Fathers a4 2 Woi 4 202 3 
Mothers 10 i 0 15 3 1 25 4 1 
Brothers 2 0 6 21 0o 0 3 0 0 
Sisters 18 1 0 11 1 0 a. 2 0 
Sons 13 1 0 9 0 0 22 1 0 
Daughters 11 0O O 2 QO 2 23 0 0 
Total 70 4 2 82 9 2 152 9 4 


aaa 


*AAU, acute anterior uveitis; AS, ankylosing spondylitis. 
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when compared to a frequency of 1% in the 
normal HLA-B27-positive Dutch population.’ 
Among the group of 38 relatives over 45 years 
of age, seven (18%) HLA-B27-positive members 
with acute anterior uveitis were found. 

In multiple-case families, no relationship was 
found between the times of onset of acute 
anterior uveitis attacks in different individuals 
(Table 3). Seven of nine acute anterior uveitis 
patients, who developed acute anterior uveitis 
after their relative, lived in separate house- 
holds at the time of their first attack. No rela- 
tionship was found between exacerbations of 
acute anterior uveitis among family members. 

Of 152 relatives, 111 agreed to undergo sacro- 
iliac and lumbar x-rays. Ankylosing spondylitis 
was found in four HLA-B27-positive members. 
Since 41 relatives refused x-rays, we cannot 
exclude the possibility of symptomless sacro- 
iliitis; however, none of these relatives com- 
plained of backache and we, therefore, as- 
sumed that they did not meet the full criteria 
for ankylosing spondylitis. The prevalence of 
ankylosing spondylitis in all first-degree rela- 
tives over 15 years of age was 3% (four of 152). 
This is significantly increased when compared 
to the prevalence of 0.1% in the normal Dutch 
population (P < .0001). The prevalence of an- 
kylosing spondylitis in B27-positive relatives 
over 15 years of age was 6% (four of 63) and 
over 45 years of age was 11% (four of 38). The 
latter prevalence is also significantly increased 
(P < .01) when compared to the frequency of 
1.3% in a normal B27-positive population over 
45 years of age.’ 


TABLE 3 
ONSET AND LOCATION OF ACUTE ANTERIOR 
UVEITIS IN PROBANDS 
AND AFFECTED RELATIVES IN NINE 
MULTIPLE-CASE FAMILIES 


esses 


PROBAND RELATIVE HOUSEHOLDS 

FAMILY FIRST LAST FIRST LAST AT FIRST 

NO. BIRTH ATTACK ATTACK BIRTH ATTACK ATTACK ATTACK 
1 1965 1983 1984 1938 1970 — Common 
2 1955 1985 1986 1927 1952 1970 Common 
3 1961 1985 — 1936 1975 — Separate 
4 1960 1983 1984 1928 1986 — Separate 
S 1946 1981 1985 1940 1985 — Separate 
6 1948 1985 1986 1915 1980 — Separate 
7 1939 1959 1987 1935 1970 1985 Separate 
8 1961 1986 — 1927 1986 1986 Separate 
9 1954 1983 1986 1924 1980 1986 Separate 


The combination of acute anterior uveitis and 
ankylosing spondylitis was found in three rela- 
tives (a father from a proband with acute ante- 
rior uveitis only and a father and a mother from 
probands with both acute anterior uveitis and 
ankylosing spondylitis). Ankylosing spondyli- 
tis was found with equal frequency in families, 
regardless of whether the proband had anky- 
losing spondylitis. 





Discussion 





Acute anterior uveitis occurs in 1% of normal 
HLA-B27-positive Dutch individuals. We found 
a 13% prevalence of acute anterior uveitis 
among the HLA-B27-positive relatives of HLA- 
B27-positive acute anterior uveitis patients. 
This clearly shows an increased acute anterior 
uveitis susceptibility for members of HLA-B27- 
positive acute anterior uveitis families. This 
familial increase could be explained by addi- 
tional genetic or environmental influences. No 
definite proof for either theory could be ob- 
tained in this study, although it is probable that 
genetic factors are of major importance since 
strong exclusive evidence for environmental 
factors was obtained. 

From environmental, infectious agents in 
general, clustering of patients in both place and 
time is expected. This was not borne out in our 
study and, although triple- and quadruple-case 
families can be found occasionally, in randomly 
chosen families, most only have one or possibly 
two patients. Additionally, we found no indica- 
tion that the proband infected the relative or 
vice versa. Therefore, since episodes of acute 
anterior uveitis in multicase families show no 
obvious relationship, the importance of envi- 
ronmental factors, for which seasonal variation 
is suggestive,” are surpassed by the influence 
of genetic factors. However, infectious agents 
with long incubation periods are difficult to 
exclude in studies of this kind and must always 
be considered until proven otherwise. 

A hypothetical genetic factor is probably not 
located near the HLA-B27 locus on chromo- 
some 6, and it was not found on chromosome 
14q."* Despite study for the last 15 years, we can 
only definitively say that HLA-B27 is not suffi- 
cient for the development of acute anterior 
uveitis. 

HLA-B27-positive and HLA-B27-negative 
acute anterior uveitis differ in many respects. 
For example, HLA-B27-positive acute anterior 
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uveitis is more frequently found in males, at a 
younger age, for a longer duration, and witha 
longer period of time between attacks than 
HLA-B27-negative acute anterior uveitis. HLA- 
B27-positive and HLA-B27-negative acute ante- 
rior uveitis may well be two separate diseases 
resulting in almost identical symptoms. There- 
fore, we cannot disregard the one HLA-B27- 
negative acute anterior uveitis patient among 
the members of these families. This observa- 
tion could be the basis for further study into 
the origin of acute anterior uveitis. However, 
larger groups with more patients are needed, 
since a sole HLA-B27-negative acute anterior 
uveitis patient among 152 individuals does not 
indicate a significantly increased prevalence 
(normal prevalence, 1:1,000) and, since HLA- 
B27-positive individuals are overrepresented 
some fivefold in comparison with the normal 
population, the proportion of HLA-B27- 
positive and HLA-B27-negative acute anterior 
uveitis patients is almost equal to the normal 
population. 

An increased prevalence of ankylosing spon- 
dylitis was found in the family members of 
our probands. The ankylosing spondylitis pa- 
tients were distributed equally over the family 
groups, regardless of whether the proband had 
ankylosing spondylitis. This probably indicates 
that ankylosing spondylitis and acute anterior 
uveitis are more closely related than via HLA- 
B27 alone. Future studies are needed to eluci- 
date the true relationship between HLA-B27 
and its associated diseases. 
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Immunopathologic Study of Vogt-Koyanagi-Harada 


Syndrome 





Chi-Chao Chan, M.D., Alan G. Palestine, M.D., Toichiro Kuwabara, M.D., 
and Robert B. Nussenblatt, M.D. 


We studied an enucleated eye from a patient 
with a 30-year history of Vogt-Koyanagi- 
Harada syndrome using both conventional and 
immunohistochemical techniques. Clinically, 
the eye was in the end stage of Vogt-Koyanagi- 
Harada syndrome, and was characterized by 
the absence of inflammation, large areas of 
chorioretinal scarring, and pigmentary chang- 
es. Histopathologic examination showed 
marked retinal gliosis, extensive chorioretinal 
adhesion and scar formation, migration of pig- 
ment into the retina, and severe retinal pig- 
ment epithelial changes. However, foci of 
mild to moderate nongranulomatous inflam- 
mation of the uvea were observed. These foci 
contained infiltrating cells that were mainly T 
lymphocytes with B lymphocyte aggregates at 
the center. Scattered macrophages were also 
noted in the uvea and retina. These findings 
suggest that both the cell-mediated and 
humoral immune arms may play roles in 
the pathogenesis of Vogt-Koyanagi-Harada 
syndrome. 


VocT-KoYANAGI-HARADA syndrome is a bi- 
lateral panuveitis with exudative retinal de- 
tachment, associated with poliosis, dysacousia, 
alopecia, vitiligo, cerebrospinal fluid pleocyto- 
sis, and meningeal signs.'* It occurs more fre- 
quently in Orientals than in whites and com- 
prises about 4% of patients with uveitis seen in 
a clinic located in Chicago.’ Vogt-Koyanagi- 
Harada syndrome has been divided into the 
meningeal, ophthalmic, and convalescent stag- 
es according to its clinical course and manifes- 
tations. Only a few histopathologic studies of 
eyes with Vogt-Koyanagi-Harada syndrome 
have been reported. Data on the immuno- 
pathologic characteristics of Vogt-Koyanagi- 
Harada syndrome are even more limited. We 
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describe herein the use of monoclonal antibod- 
ies to detect immunocompetent cells and to 
examine the surface markers of ocular resident 
cells of an enucleated eye at the convalescent 
stage of Vogt-Koyanagi-Harada syndrome. 


Case Report 


A 72-year-old black woman had a 30-year 
history of bilateral intermittent panuveitis with 
exudative retinal detachment and papilledema, 
the right eye worse than the left eye. Her ocular 
signs and symptoms became progressively 
worse after each recurrence. A diagnosis of 
Vogt-Koyanagi-Harada syndrome was made. 
She did not respond to systemic prednisone, 
chlorambucil, or fever therapy. The patient 
underwent a peripheral iridectomy for angle- 
closure glaucoma caused by lens subluxation in 
her right eye in 1976, and cataract extraction in 
her left eye in 1981. However, from 1978 to 1982 
her visual acuity gradually deteriorated to no 
light perception in her right eye and 20/200 in 
her left eye because of the inability to control 
her Vogt-Koyanagi-Harada syndrome. She then 
experienced a decrease of hearing and loss of 
skin pigmentation. In 1983 the ocular inflam- 
mation subsided and she has not taken any 
anti-inflammatory medications since 1984. In 
1984 the ocular examination showed reattached 
atrophic retina, with multiple chorioretinal 
scars distributed in a geographic pattern. 
Marked pigmentary alterations and abnormal 
arrangement with hyperpigmentation and de- 
pigmentation were seen in the fundus (Fig. 1). 
In 1985 her right eye developed neovascular 
glaucoma, exotropia, and became painful. It 
was enucleated a few months later. 


Material and Methods 


The globe was opened horizontally immedi- 
ately after enucleation. It was then cut through 
the anterior peripheral retina and divided into 
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Fig. 1 (Chan and associates). Clinical examination 
showed marked pigmentary changes at the level of 
the atrophic retina and multiple chorioretinal scar 
formations. 


four portions. One of the anterior portions 
included the cornea, angle, iris, and ciliary 
body, and one of the posterior portions includ- 
ed the retina, choroid, and sclera, which were 
removed for immunohistochemical study. They 
were snap frozen and embedded in OCT com- 
pound. Frozen serial sections 6 pm thick were 
prepared by using the avidin-biotin-peroxidase 
technique.’ The primary antibodies were 
monoclonal antibodies prepared against 
human pan T lymphocytes (Leu 4), T helper/ 
inducer lymphocytes (Leu 3a), T  helper/ 
inducer lymphocytes with inducer function 
(Leu 8), T suppressor/cytotoxic cells (Leu 2a), T 
suppressor/cytotoxic cells with suppressive 
function (Leu 15), B lymphocytes (Leu 14), 
bone marrow-derived monocytes (macrophag- 
es and epithelioid cells, OKM1, and Leu M5), 
natural killer cells (Leu 7), anti-major histocom- 
patibility complex class II antigens (HLA-DR 
and Leu 10 for HLA-DQ), interleukin 2 recep- 
tors (II-2Rs) (anti-TAC), and anti-interferon- 
gamma (IFN-y). Mouse ascitic fluid containing 
1 to 2 mg/l of protein served as a control. The 
secondary antibody was biotin-conjugated 
horse anti-mouse IgG. The avidin-biotin- 
peroxidase solution was applied, and the sub- 
strate was diaminobenzidine-nickel sulfate- 
hydrogen peroxide. 

The remaining portions of the specimen were 


subdivided for light and electron microscopy. 
They were fixed in 2.5% glutaraldehyde. For 
light microscopy, the specimens were embed- 
ded in glycol methacrylate, and 3-um sections 
were stained with hematoxylin and eosin or 
periodic acid-Schiff. For transmission electron 
microscopy the specimens were embedded in 
an epoxy resin. Ultrathin sections were stained 
with uranyl acetate-lead citrate. 

The patient’s serum was diluted in Tris buffer 
(pH 7.6) 1:40 as the primary antibody to stain 
on the normal human frozen retinal tissue to 
detect the presence of autoimmune antiretinal 
antibodies by indirect immunoperoxidase tech- 
nique as described previously.® 


Results 


Macroscopic examination of the right globe 
demonstrated an opaque cornea, shallow ante- 
rior chamber, and aphakia. A white calcified 
piece measuring about 5 mm in diameter was 
attached to the peripheral superior retina. This 
firm material dissolved instantly in decalcify- 
ing solution containing formic acid. The ex- 
tremely thin retina was attached. The fundus 
showed an irregularly mottled appearance with 
varying pigmentation. 

Microscopic examination disclosed a few foci 
of amyloid deposits in the mildly edematous 
cornea. The angle was covered by a thin hya- 
linized tissue. The iris was mildly infiltrated 
with lymphocytes. A scar-like hyalinized tissue 
was seen at the posterior central iris. The cili- 
ary body was atrophic and hyalinized. The thin 
and gliosed retina was adherent to a hyalinized 
tissue consisting of layers and islands of pig- 
mented and nonpigmented epithelial cells. In 
some areas a preretinal membrane was ob- 
served. Bruch’s membrane was not identified. 
The site from which calcified materials had 
dissolved showed a thickened membranous tis- 
sue. The optic nerve was atrophic. The choroid 
had lost its capillary structure and choroidal 
melanocytes were rarely present. Focal areas of 
mild to moderate lymphocytic infiltration were 
observed in the choroid (Fig. 2). A small num- 
ber of plasma cells were also seen. 

Electron microscopic examination of a small 
portion of the retina demonstrated thin, mem- 
branous glial cells. Beneath the gliotic retina 
the pigmented cells and the surrounding loose 
connective tissue contained abundant calcium 
particles. No organisms were observed. 
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Fig. 2 (Chan and associates). Histopathologic examination showed extensive retinal gliosis, and preretinal 
membrane. Left, Multilayers of retinal pigment epithelial cells (rpe). Right, A cluster of lymphocytic infiltration 
in the choroid (left and right: hematoxylin and eosin, X 500). 


Immunohistopathologic studies showed mild 
to moderate inflammatory cells in the choroid 
and a few in the atrophic retina with T lympho- 
cytes and foci of B cells (Fig. 3). Among the T 
lymphocytes, the ratio of T helper/inducer to T 
suppressor/cytotoxic cells was 1.5:1. Scattered 
macrophages were observed in the uvea and 
retina. The retina stained strongly with glial 
fibrillary acidic protein, an element of glial 
filament, and an indication of retinal gliosis. 
The expression of major histocompatibility 
class II antigens (HLA-DR and -DQ) was ob- 
served occasionally on the corneal keratocytes, 
uveal and retinal vascular endothelial cells, and 
retinal pigment epithelial cells. No retinal glial 
cells stained for HLA-DR or HLA-DQ. 

The patient’s serum demonstrated a weak 
reaction to outer segments of the photorecep- 


tors, but not to Müller cells of the normal 
human retina, as measured by an indirect im- 
munoperoxidase technique. 





Discussion 





The patient described herein is typical of 
patients with long-standing Vogt-Koyanagi- 
Harada syndrome. She suffered from bilateral 
progressive panuveitis with recurrent exuda- 
tive retinal detachments for 30 years. The pa- 
tient also developed dysacousia and vitiligo. 
The time sequence was unusual because this 
patient developed these symptoms late in her 
disease, which suggests that the disease had 
been constantly active for more than 20 years. 





Fig. 3 (Chan and associates). Immunohistochemical examination showed a foci of B lymphocytes surrounded 
by T helper lymphocytes in the choroid. Left, Leu 3a; right, Leu 14 (left and right: avidin-biotin-peroxidase, 
x 500). 
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The histopathologic appearance of her right 
eye was consistent with the convalescent or 
end stage of Vogt-Koyanagi-Harada syndrome, 
characterized by a markedly gliosed retina ad- 
hering to the proliferative retinal pigment epi- 
thelia and the scarred choroid. In general, the 
histopathologic findings of Vogt-Koyanagi- 
Harada syndrome in the ophthalmic stage re- 
semble those seen in sympathetic ophthalmia 
with uveal granulomatous inflammation and 
formation of Dalen-Fuchs’ nodules.*® Unlike 
sympathetic ophthalmia, the histopathologic 
characteristics of Vogt-Koyanagi-Harada syn- 
drome seen in the convalescent stage also in- 
clude obliteration of the choriocapillaries, focal 
active nongranulomatous or granulomatous 
chorioretinitis, chorioretinal scarring, marked 
retinal gliosis, destruction of photoreceptor 
layers, and extensive retinal pigment epithelial 
involvement.” Retinal pigment epithelial 
cells may undergo hypertrophic and hyperplas- 
tic changes, with proliferation and migration 
into the gliotic retina. They may also show 
hypotrophic and atrophic alterations. Inflam- 
matory cells in the iris and ciliary body have 
been described in long-standing cases of Vogt- 
Koyanagi-Harada syndrome and are believed 
to prolong the ocular inflammation.” However, 
our patient had minimal lymphocytic infiltra- 
tion in the iris and significant collections of 
lymphocytes in the choroid as well as a scat- 
tered monocytic infiltration in the retina, de- 
spite the clinically quiescent eye at the time of 
enucleation. 

Immunohistochemical study showed that the 
predominant, infiltrating cells were T lympho- 
cytes, which were also the main component 
found in the eyes with sympathetic ophthal- 
mia. Reports on the surface markers of 
peripheral blood and cerebrospinal fluid lym- 
phocytes of patients with Vogt-Koyanagi- 
Harada syndrome demonstrate an increase of T 
lymphocytes, and especially T helper/inducer 
cells, in cerebrospinal fluid compared with 
blood.'*"* Aniga and associates” found T lym- 
phocytic infiltration in the corneoscleral limbus 
and skin with vitiligo in four patients with 
Vogt-Koyanagi-Harada syndrome. They inter- 
preted the T lymphocyte as being the most 
important cellular subtype in the delayed-type 
hypersensitivity immune reaction, with this 
cell migrating to the inflammatory site, such as 
cerebrospinal fluid, skin, and corneoscleral 
limbus. Our results on the predominant T cell 
infiltration in the eye also suggest that Vogt- 
Koyanagi-Harada syndrome may be involved 


in a cell-mediated immune response. However, 
the accumulation of B lymphocytes, scattered 
distribution of macrophages, and presence of 
plasma cells were noted in the present case but 
have not been reported in sympathetic ophthal- 
mia."'*!° Weak antiretinal antibodies were also 
detected in her serum. These findings suggest 
that humoral immunity may play certain roles 
in Vogt-Koyanagi-Harada syndrome that are 
not as evident in sympathetic ophthalmia.” 

There was a lack of expression of major histo- 
compatibility complex class II antigens 
(HLA-DR and HLA-DQ) on the retinal pigment 
epithelium, glial cells, and fibroblasts in this 
eye. Expression of these antigens on the resi- 
dent cells in the inflamed target organ has been 
hypothesized to play an important role in the 
initiation and perpetuation of various organ- 
specific autoimmune processes.” However, at 
the late or end stage of the inflammation, these 
antigens may disappear on resident cells, as 
seen in the late stage of an experimental auto- 
immune uveoretinitis model.” Thus, our re- 
sult seems consistent with end-stage Vogt- 
Koyanagi-Harada syndrome. 

Loss of choroidal melanocytes was believed 
to be caused by ocular inflammatory cells, pos- 
sibly the lymphocytes seen in Vogt-Koyanagi- 
Harada syndrome.*” In the present case, most 
of the choroidal melanocytes had disappeared, 
which may have been the result of the damage 
caused by the ocular inflammation. Although 
the precise immunopathogenesis of Vogt- 
Koyanagi-Harada syndrome has yet to be de- 
fined, the present findings emphasize the deli- 
cate balance between the potential importance 
of the T cell-mediated immune processes and 
the humoral immune response in an eye with 
Vogt-Koyanagi-Harada syndrome. Additional 
immunologic and immunohistopathologic eval- 
uations of the ocular, dermal, and auditory 
tissues of patients with Vogt-Koyanagi-Harada 
syndrome in different clinical stages are need- 
ed to better understand the mechanisms of this 
disorder. 
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Magnetic Resonance Imaging of Nonmetallic Orbital 


Foreign Bodies 


W. Bruce Wilson, M.D., James N. Dreisbach, M.D., Daniel E. Lattin, M.D., 
and John C. Stears, M.D. 


We studied a cadaver head model in which 
we inserted three orbital foreign bodies. We 
chose these foreign bodies because of their 
similarity to substances found in orbital trau- 
ma. Teflon and Lucite were used to represent 
synthetic materials, and dry pine was chosen 
as a type of organic material. Lucite is similar 
in radiographic density to plastics used in 
interior trim for automobiles and spectacle 
frames. While both orbital ultrasound and 
plain skull films failed to detect the foreign 
bodies consistently, both computed tomogra- 
phy and magnetic resonance imaging detected 
and localized the foreign bodies relatively 
well. Computed tomography was better in 
delineating shape and characterizing compo- 
sition. 


BEFORE COMPUTED TOMOGRAPHIC scanning 
was available, the localization of metallic for- 
eign bodies in the eye was usually accom- 
plished successfully by using a combination of 
Sweet’s modification of orbital X-ray technique 
and ultrasound.'® Nonmetallic intraocular for- 
eign bodies, on the other hand, were difficult to 
find.2” Computed tomography, however, has 
aided in detection.” 

Although metallic orbital foreign bodies also 
were relatively easy to detect by X-ray before 
computed tomography, they were not easy to 
detect with ultrasound even when the gain was 
reduced to try to separate the fat spikes from 
those of the foreign body and using a 5-MHz 
instead of a 10-MHz head for better penetration 
into the orbital apex. Immersion ultrasound 
has helped but still has left a difficult problem 


in detecting metallic orbital foreign bod- 
ies, 12458-1 
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Detection of nonmetallic orbital foreign bod- 
ies is just as difficult as when they are in the 
eye. They essentially defy detection with plain 
X-rays or ultrasound. 2! 

Computed tomography has been reported to 
be the best method at present for metallic 
orbital foreign body detection.?*''""" How- 
ever, magnetic resonance imaging has only 
recently been studied." 

Reports describing computed tomography of 
nonmetallic orbital foreign bodies are not com- 
mon and some are limited in scope." Mag- 
netic resonance imaging studies have not yet 
been reported. Since both organic and inorgan- 
ic nonmetallic orbital foreign bodies can cause 
inflammation and infection, we decided to 
study a cadaver model. We first looked at the 
sensitivity of detection, delineation of shape 
and localization, and secondly at the specificity 
of material identification. We used A- and 
B-mode ultrasound, plain X-rays of the skull 
and orbits, computed tomography, and mag- 
netic resonance imaging. 


Material and Methods 


We attempted to simulate the living orbit by 
using a fresh, cooled adult cadaver head. The 
head was not embalmed in an attempt to elimi- 
nate air bubbles in the vascular system. Be- 
cause the eyes were somewhat collapsed they 
were inflated with both saline and air. We did 
not think this a disadvantage since we were not 
studying intraocular foreign bodies. We want- 
ed the eye detectable as a discrete entity of 
normal size and shape. Since skull X-rays may 
detect spectacle glass because of its relatively 
high density," we chose three materials of less 
density to cover a range of nonmetallic foreign 
bodies that might gain access to the orbit in 
instances of facial trauma. Three substances, 
Teflon, Lucite, and pine, were chosen from a 
large number of synthetic and organic possibil- 
ities and were scanned by a similar technique 
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as described by Kadir, Aronow, and Davis." 
Teflon had a Hounsfield unit rating of +1,099; 
Lucite, +164; and dry pine, —660. Three loca- 
tions were chosen as representative of possible 
foreign-body sites of localization in the orbit. 
The Teflon was placed under the right lateral 
rectus muscle insertion, Lucite was placed me- 
dial to the right medial rectus muscle, and the 
pine was placed in the left muscle cone. 

Targets of 7 mm in size were used as a 
convenient size to handle and to detect.’ A 
sphere was chosen because of its uniformity of 
shape from all viewing angles, thereby simpli- 
fying detection comparison on imaging stud- 
ies. The three spheres were scanned in a water 
bath before being placed in the head. Ultra- 
sound measurements were taken at that time. 
Images of the head and orbits were also ob- 
tained with each technique, ultrasound, skull 
films, computed tomography, and magnetic 
resonance imaging, before the foreign bodies 
were inserted. After these studies were ob- 
tained and the cadaver head was deemed suit- 
able for the study, that is, no evidence of a 
foreign body, tumor, or other orbital problem 
that might be confusing, the foreign bodies 
were inserted. 

The first orbital study was done with ultra- 
sound, with an 8-MHz head. Tumor sensitivity 
(74 dB) and measuring sensitivity were both 
used. B-ultrasound was done with a Sono- 
metrics unit with a 5-MHz head. 

Computed tomography images in axial and 
coronal planes were generated. Slice thickness 
was 1.5 mm and slices were contiguous. The 
window level was between 30 and 40 and win- 
dow width usually was 200 to 300. An occasion- 
al width of 1,000 was used. The matrix size was 
320 x 320. Magnetic resonance imaging was 
done with two different midfield strength mag- 
nets, the 0.35-tesla Diasonics and the 0.5-tesla 
Picker. Slice thickness was 5 mm with a 256 x 
256 matrix. Tı- and T:-weighted images using a 
spin-echo technique were obtained in the axial 
plane. T,-weighted images had a repetition 
time of 500 msec and an echo time of 40 msec. 
The T.-weighted images had a repetition time 
of 2,000 or 2,200 msec and an echo time of 
80 msec. 


Results 


All three substances had maximum A- 
ultrasound spikes in a water bath when the 


tumor sensitivity (tissue sensitivity — system 
sensitivity) setting was used. When quantita- 
tive echography with measuring sensitivity 
was used equal amplitude spikes were obtained 
when Teflon was tumor sensitivity —45, Lucite 
was tumor sensitivity —45, and pine was tumor 
sensitivity —38. Two living normal eyes had 
been used for controls with the scleral spike 
adjusted to tumor sensitivity —51. However, 
with the spheres in the orbits, it was difficult to 
detect any of the foreign bodies with either A- 
or B-scan modes. Knowing exactly where the 
objects were placed, it was occasionally possi- 
ble to image them with either technique. 

Despite considerable effort the foreign bodies 
were never seen on the plain skull films. All 
three substances were detected and localized in 
relation to other structures by computed to- 
mography imaging. Shape delineation was 
possible unless only the edge of the sphere was 
imaged. Hounsfield units assisted in character- 
izing approximate densities of the substances. 
The only detection problem was that the lacri- 
mal gland density was close to the density of 
Lucite (Figs. 1 and 2). 

Detection of the foreign bodies was as suc- 
cessful with T,-weighted images with magnetic 
resonance imaging as with computed tomogra- 
phy but localization was probably not as good. 
Both detection and localization were more diffi- 
cult with T.-weighted images. Delineation of 





Fig. 1 (Wilson and associates). An axial computed 
tomograph of the midorbit shows Teflon (thick 
arrow) +1,099.2 Hounsfield units (white), Lucite 
(thin arrow) +164.4 Hounsfield units (light gray). 
Both are in the right orbit and both are whiter than 
fat. Pine (curved arrow), —660.0, is in the left orbit 
and is darker than fat and difficult to see in this 
photograph. Window level is +113 and width 1,000. 
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Fig. 2 (Wilson and associates). A computed tomo- 
graph of the high orbit in the axial plane, same 
foreign bodies. Probably Lucite is not seen. Teflon 
(thick arrow); pine (curved arrow). Window level is 
+47, width 250. 


shape was not optimal with either magnetic 
resonance imaging sequence (Figs. 3 through 
8). Composition characterization was not pos- 
sible with magnetic resonance imaging. All 
three substances were either proton free or 
made up of protons that could not be moved by 
the radio frequency signal since their images 
were black. 





Discussion 





Detection of the foreign bodies used in this 
study was difficult with ultrasound as men- 
tioned, whether with A- or B-scanning. Occa- 
sionally it was possible to find the foreign 
bodies using A-mode ultrasound at measuring 
sensitivity when one knew exactly the foreign 
body location. However, A-mode scanning is 
probably impractical since it takes so long to 
scan the whole orbit and the difference be- 
tween the high spikes of fat and foreign body is 
relatively small. The difficulty with poor pene- 
tration of the orbit apex reduces the value of 
ultrasound even further. Localization relative 
to other structures, shape recognition, and 
composition characterization were not possible 
because of the detection problem mentioned 
above. 

All of the substances had high spikes with 
B-mode ultrasound and it was very difficult 
again to separate the foreign bodies from the 
orbital structures on the basis of spike detail." 
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Fig. 3 (Wilson and associates). An axial Picker 
magnetic resonance image in the midorbit Tı- 
weighted. Again, the pine (curved arrow) is the 
most difficult to see. Teflon (thick arrow); Lucite (thin 
arrow). Repetition time 500 msec and echo time 
40 msec. 


While B-mode ultrasound was less time con- 
suming it was no better in any other parameter 
than A-mode ultrasound. One added problem 
with B-mode ultrasound is the difficulty in 
imaging the anterior corners of the orbit. 

Plain skull-orbital films failed to show any of 
the foreign bodies. We used several distances, 
grids, film types, and KV voltage settings but to 
no avail. 

Computed tomography was successful in de- 





Fig. 4 (Wilson and associates). Magnetic resonance 
imaging as in Figure 3 but of the high orbit. Teflon 
(thick arrow) and pine (curved arrow) are seen. 
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Fig. 5 (Wilson and associates). An axial Picker 
magnetic resonance image in the midorbit Tə- 
weighted. Repetition time 2,200 msec and echo time 
80 msec. Teflon (thick arrow) is difficult to see and 
pine (curved arrow) is imaged over the white of the 
eye. Lucite (thin arrow). 


tecting and localizing all three foreign bodies. 
The radiographic density of Lucite was close to 
that of the lacrimal gland and might pose some 
difficulty in separating the two. Since comput- 
ed tomography gave such good edge and, 





Fig. 7 (Wilson and associates). Diasonics magnetic 
resonance imaging. T,-weighted (repetition time 500 
and echo time 40), high orbit. All three foreign 
bodies can be visualized: Teflon (thick arrow), Lucite 
(thin arrow), and pine (curved arrow). 
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Fig. 6 (Wilson and associates). Magnetic resonance 
imaging as in Figure 5 but in the high orbit. Teflon 
(thick arrow). Lucite and pine are difficult to see. 


therefore, shape delineation the exact localiza- 
tion in reference to the eye, optic nerve, and 
muscles was relatively easy. The assistance 
computed tomography gives in attempting to 
remove a foreign body is obvious. The same 
Hounsfield numbers we obtained for Lucite 





Fig. 8 (Wilson and associates). Diasonics magnetic 
resonance imaging. T2-weighted (repetition time 
2,000 and echo time 80). Teflon (thick arrow), Lucite 
(thin arrow), pine (curved arrow). Again, Lucite is 
the most difficult to see. 
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and Teflon on prescanning were found when 
they were in the cadaver orbit and therefore 
made positive identification possible. The pine 
had a very low density and appeared black, 
probably because it was dry and had a high air 
content. The optimum window width of com- 
puted tomography for the two plastic-like for- 
eign bodies was between 200 and 400 and for 
window level, about 30 to 40. These parameters 
helped to separate normal structures from the 
foreign bodies. Although wider window 
widths (particularly in the negative direction) 
are not shown in our illustrations, they did 
help in differentiating pine from air. 

The T)-weighted magnetic resonance scan de- 
tected all of the foreign bodies but, since they 
were all hypointense (black), the foreign body 
had to be differentiated from other tissues with 
low signal intensity. Magnetic resonance imag- 
ing is often able to identify tissue on the basis 
of contrast sensitivity even though it may not 
have as good resolution sensitivity as comput- 
ed tomography. In the case of the foreign 
bodies in this study, which were all imaged as 
hypointense, the effectiveness of this magnetic 
resonance imaging feature was reduced. In the 
case of trauma then, air and bone fragments 
would have the same signal intensity as the 
foreign bodies we used. The combination with 
computed tomography would then be helpful. 

Even though the magnetic resonance imag- 
ing brightness (hyperintensity) of orbital fat 
was a good foil for the black (hypointense) 
foreign bodies of this study, edge/shape deline- 
ation was still difficult. We used dry pine in our 
study. If pine stayed in the orbit for days it 
might become hydrated with fluid and might 
have a different appearance. The conspicuity of 
the T,-weighted images was less than that of 
the T,-weighted images for all the parameters 
studied, probably because of the loss of signal 
intensity in the orbital fat. 

Another drawback of magnetic resonance im- 
aging is the danger to intraocular structures if 
the foreign body contains ferromagnetic 
substances.'*'* In the case reported by Kelly 
and associates,’ a 3-mm metallic intraocular 
foreign body was seen on computed tomogra- 
phy but not appreciated as metal and the sub- 
sequent magnetic resonance study produced 
vitreous hemorrhage and loss of vision. The 
patient died from metastatic cancer and his 
potential for recovery of vision is therefore 
unknown. 

If the resolution sensitivity of the magnetic 
resonance imaging had been better, the ability 


of the computed tomography to characterize 
the composition of the three foreign bodies 
might have been offset to some degree. The 
newer, stronger magnets may increase the 
assistance magnetic resonance imaging now 
renders and therefore assist in those studies. 
For example, it may be possible to follow the 
progression of orbital blood after trauma using 
both Tı- and T2-weighted images. 

Hemorrhage has a varied appearance on 
T;-weighted and T.-weighted sequences, de- 
pending on the age of the blood and the field 
strength of the magnet.” Generally, acute hem- 
orrhage (less than seven days) on midfield (0.35 
to 0.5 tesla) magnetic resonance units is 
isointense to white matter on T;-weighted and 
T.-weighted pulse sequences. As the deoxy- 
hemoglobin in the hematoma converts to met- 
hemoglobin this shortens the T,;-value and 
lengthens the T.-value secondary to change in 
magnetic susceptibility. This causes the hema- 
toma to become bright on T, and T; (peripheral 
to central). Finally, as methemoglobin converts 
to hemosiderin the T,-value lengthens and the 
T.-value shortens, giving hypointensity on 
both the T)-weighted and T2-weighted se- 
quences. 

The detection of nonmetallic orbital foreign 
bodies by imaging techniques needs further 
study. Other substances, other positions in the 
orbit, and different sizes all need to be ex- 
plored. 
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OPHTHALMIC MINIATURE 

The commas are the most useful and usable of all the stops. It is highly 
important to put them in place as you go along. If you try to come back after 
doing a paragraph and stick them in the various spots that tempt you you 
will discover that they tend to swarm like minnows into all sorts of crevices 
whose existence you hadn’t realized and before you know it the whole long 
sentence becomes immobilized and lashed up squirming in commas. Better 
to use them sparingly, and with affection, precisely when the need for each 


one arises, nicely, by itself. 


Lewis Thomas, “Notes on Punctuation,” in The Medusa and the Snail. 


More Notes of a Biology Watcher 
New York, The Viking Press 


Transient Proliferative Diabetic Retinopathy During 


Intensified Insulin Treatment 


Ellen F. Rosenlund, M.D., Kirsti Haakens, M.D., Olaf Brinchmann-Hansen, M.D., 
Knut Dahl-Jorgensen, M.D., and Kristian F. Hanssen, M.D. 


Two women aged 22 and 19 years who had 
had diabetes for 11 and four years, respective- 
ly, developed proliferative retinopathy after 
five to seven months of significantly improved 
metabolic control. They were participants in 
two separate prospective studies including 97 
insulin-dependent patients. At inclusion, one 
patient showed minimal background retinopa- 
thy and the other showed no retinopathy. 
Their level of glycosylated hemoglobin was 
initially high (14.3% and 17.5%) but within 
five to six months had fallen by 5.7% and 7.5%. 
The improved metabolic control was obtained 
by home blood glucose monitoring and insulin 
pump in the older patient and by home blood 
glucose monitoring only in the other. By main- 
taining near normoglycemia, regression of the 
proliferative retinopathy was achieved. Photo- 
coagulation was not performed. After five and 
two years of follow-up, respectively, only 
mild background retinopathy has been noted 
in both patients. We concluded that a signifi- 
cant lowering of blood glucose may provoke 
proliferative retinopathy and that sustained 
good metabolic control may reverse this reti- 
nopathy without photocoagulation. 


WoRSENING OF background retinopathy on 
rapid intensified insulin treatment is well docu- 
mented.'° Prospective and randomized studies 
indicate that the worsening may be transient in 
diabetic patients who maintain good metabolic 
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control.** Proliferative retinopathy, however, 
develops and progresses despite long-term 
near normoglycemia obtained by continuous 
subcutaneous insulin infusion.'** Photocoagu- 
lation is currently the treatment of choice in 
both preproliferative and proliferative diabetic 
retinopathy. '°" 

However, cases of reversal of already estab- 
lished preproliferative”’ and florid prolifera- 
tive! retinopathy on continuous subcutane- 
ous insulin infusion treatment have been 
reported. Herein we describe the development 
and regression of florid proliferative retinopa- 
thy in two young diabetic women, both of 
whom were participants in two separate ran- 
domized trials concerning effects of intensified 
insulin treatment on retinopathy.° Initially, the 
improvement in metabolic control seemed to 
provoke the proliferative retinopathy. Howev- 
er, sustained metabolic control reversed the 
proliferative process. Photocoagulation was 
not performed. We question whether photoco- 
agulation is the obligatory form of treatment in 
every case of proliferative diabetic retinopathy. 





Patients and Methods 





Two diabetic women participated in two sepa- 
rate prospective studies, the Oslo study”® (45 
diabetics, 21 women and 24 men) and the World 
Health Organization multicenter continuous 
subcutaneous insulin infusion pump accept- 
ability and feasibility study (52 diabetics, 29 
women and 23 men) (unpublished data). All 
patients in both studies were between 16 and 43 
years of age, did not have systemic hyperten- 
sion (diastolic blood pressure =100 mm Hg) or 
nephropathy (Albustix negative), were not 
pregnant, and had no ocular diseases other 
than background diabetic retinopathy (Table). 

All but four patients were receiving two insu- 
lin injections per day at the start of the studies. 
One patient used three insulin injections per 
day, and three were ona multiple insulin injec- 
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TABLE 
BACKGROUND CHARACTERISTICS AND METABOLIC CONTROL DURING FIVE TO SEVEN MONTHS 
OF INCREASED BLOOD GLUCOSE CONTROL 
(N = 97) 





% GLYCOSYLATED HEMOGLOBIN 


CHANGE 
DURATION URINARY AFTER 
AGE OF DIABETES BLOOD PRESSURE ALBUMIN* INITIAL 5TO7 
PATIENT (YRS) (YRS) (MM HG) (MG/24 HR) LEVEL MONTHS 
Patient 1 22 11 110/80 525 14.3 -5,7 
Oslo study 
Mean 26 13 124/80 20 TEI al 
Range 18-42 6-23 110-—160/60-—100 2-525 7.5-18.9 —0.6 to —-7.5 
Patient 2 19 4 125/80 135 175 -7.5 
World Health 
Organization study 
Mean 25 10 120/80 28 10.6 —0.4 
Range 16-43 2-25 95-160/60-100 2-395 6.3-17.5 -3.6 to -7.5 


*Normal level + 2S.D., 2 to 27 mg/24 hrs. 


tion regimen. In the Oslo study, after two 
months of home blood glucose monitoring, the 
45 patients were randomized into the following 
groups: conventional treatment (15 patients), 
multiple insulin injections (15 patients), and 
continuous subcutaneous insulin infusion (15 
patients). In the World Health Organization 
study, which was a crossover study, 25 patients 
received conventional treatment and 27 begana 
regimen of continuous subcutaneous insulin 
infusion. 

Of the two patients described here, the 
woman in the Oslo study (Patient 1”) was 22 
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years of age and had had diabetes for 11 years; 
the patient in the World Health Organization 
study (Patient 2) was 19 years old and had had 
diabetes for four years (Table). Both patients 
were emmetropic, with a visual acuity of 20/20 
in both eyes. 

To evaluate the severity of the retinopathy, 
30-degree standard color photographs were 
taken of both eyes by centering the exposures 
at one-half the distance between the fovea and 
the temporal edge of the optic disk. Additional 
photographs were taken to cover most of the 
remainder of the retina. According to the study 





Fig. 1 (Rosenlund and as- 


sociates). Level of glyco- 
k sylated hemoglobin in two 
a patients who developed 


florid proliferative retinop- 
athy (Prolif.). In both pa- 
tients, significant regression 
(Regres.) occurred three to 
seven months later. CSII, 
continuous subcutaneous in- 
sulin infusion. 
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Fig. 2 (Rosenlund and associates). Patient 1. Fluorescein angiograms of transient florid diabetic retinopathy. 
Top left, Right fundus at the start of continuous subcutaneous insulin infusion. A few microaneurysms are 
present and fluorescein leakage is seen between the lower temporal artery and vein. Top right, Arcade area 
above the optic disk. Middle left and right, After three months of intensified insulin treatment. Note 
irregularities of caliber of retinal vessels, dilated veins and capillaries, endothelial buds, increased number of 
microaneurysms and hemorrhages, and occluded arterioles. The nonperfused capillary areas seen in the upper 
left region of the middle right photograph correspond to areas with soft exudates shown in Figure 3. A 
preretinal newly developed vessel is seen near the optic disk (middle left). Bottom left and right, Regression of 
retinopathy three months later. The patient continued to receive continuous subcutaneous insulin infusion. 
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protocols, fluorescein angiography was per- 
formed initially in one eye in all 45 patients in 
the Oslo study and in patients with diabetes for 
seven years or more in the World Health Orga- 
nization study. Patient 1 initially had eight 
microaneurysms or hemorrhages, whereas no 
retinopathy was found initially in Patient 2. 

The metabolic control was estimated by the 
level of glycosylated hemoglobin (the agar gel 
electrophoresis method witha normal range +2 
S.D. of 5.4% to 7.6%)."* In both patients, home 
monitoring of blood glucose was introduced at 
the beginning of the study. The mean blood 
glucose values were based on weekly sampling 
before and 90 minutes after each meal, at bed- 
time, and in the morning by a filter-paper 
method." 

After a scheduled preperiod of two months, 
Patient 1 began continuous subcutaneous insu- 
lin infusion. This regimen was sustained 
throughout the five-year study period. In Pa- 
tient 2, continuous subcutaneous insulin infu- 
sion was planned after six months of conven- 
tional treatment and home blood glucose 
monitoring. However, because proliferative 
retinopathy developed, continuous subcutane- 
Ous insulin infusion was postponed; it was 
finally introduced after 17 months. Continuous 
subcutaneous insulin infusion was continued 
for six months, after which time she adminis- 
tered four to six insulin injections per day. 





Results 





The 45 patients in the Oslo study and the 52 
patients in the World Health Organization 
study have now been followed up for a mean of 
56 months (range, 46 to 64 months) and 28 
months (range, 16 to 32 months), respectively. 
Transient developments of soft exudates were 
found in 15 subjects in the Oslo study? and in 
two subjects in the World Health Organization 
study in the first six months. Proliferative reti- 
nopathy, except in the two patients described 
here, has not been noted in either study. In 
Patient 1, color fundus photographs of both 
eyes and fluorescein angiograms of the right 
eye were taken after two months (the start-up 
period) and at three, six, 12, 18, 24, 36, and 60 
months. In Patient 2, color fundus photo- 
graphs were taken ten times and fluorescein 
angiograms six times during the two-year 
follow-up period. 

A significant decrease in the glycosylated 


hemoglobin level was found during the first 
five to six months in both patients (Fig. 1 and 
Table). In contrast to the other patients in the 
two studies, both of our patients had an initial- 
ly high glycosylated hemoglobin level, which 
then decreased significantly. 

Both of our patients were somewhat younger 
and had had diabetes for a shorter period of 
time compared to the average study participant 
(Table). Patient 1 had the highest level of uri- 
nary albumin in the Oslo study and Patient 2 
had the second highest level in the World 
Health Organization study. 

After five to seven months of improved meta- 
bolic control, proliferative retinopathy devel- 
oped in both eyes in Patient 1 (Figs. 2 and 3) 
and in Patient 2 (Figs. 4 and 5). Soft exudates, 
irregularities of caliber of arteries and veins, 
capillary dilations, endothelial bud formations, 
nonperfused capillary areas, and neovascular- 
ization close to and on the optic disks were 
seen. No change in visual acuity was found. 
Photocoagulation was considered, but frequent 
ocular examinations showed regression of the 
retinopathy over the next three to five months 
(Figs. 1 through 5). The follow-up examinations 
at five years in Patient 1 (Fig. 3) and at two 
years in Patient 2 (Fig. 5) showed mild back- 
ground retinopathy, although remnants of dis- 
eased retinal vessels were seen in Patient 2. 

No changes in retinopathy were observed 
throughout an uncomplicated pregnancy and 
delivery of a healthy child in Patient 1 between 
the third and fourth years of continuous subcu- 
taneous insulin infusion. 





Discussion 





An increasing number of reports suggest that 
progression of diabetic retinopathy may occur 
as a response to rigorous tightening of glucose 
control. +*:%111819 As occurred in this study, flor- 
id proliferative retinopathy has been previous- 
ly described in diabetic patients with poor met- 
abolic control.** The worsening was observed 
in our two patients after five and seven months 
of intensified insulin treatment. The increased 
metabolic control was achieved by home blood 
glucose monitoring and continuous subcutane- 
ous insulin infusion in one patient and by 
conventional treatment in the other. Our study 
gives circumstantial evidence that a causal rela- 
tion exists between a large decrease in the level 
of blood glucose and proliferative retinopathy. 


f the right eye six months after the start of the 





Fig. 3 (Rosenlund and associates). Patient 1. Central retina o 
study (left) and after five years of continuous subcutaneous insulin infusion (right). 


sociates). Patient 2. Top left, Right fundus at the start of the World Health 
t, Proliferative retinopathy on and around the optic disk after seven months of 
om left, Six months later note regression of proliferations after continued 
months later no retinopathy was observed. 


Fig. 4 (Rosenlund and as 
Organization study. Top righ 
home blood glucose monitoring. Bott 
improved metabolic control. Bottom right, Twenty 
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Fig. 5 (Rosenlund and associates). Patient 2. Color photographs and fluorescein angiograms showing vascular 





changes at eight months (left) and their regression at 16 months (right). Left top and bottom, Note venous 
vasodilation, beading, endothelial buds, microaneurysms, hemorrhages, and nonperfused capillary areas (soft 
exudates). Right top and bottom, The various lesions have significantly regressed. 


The prospective nature of the Oslo and the 
World Health Organization studies made it 
possible to demonstrate the background char- 
acter (high level of glycosylated hemoglobin) 
and response to good metabolic control (large 
decrease in the level of glycosylated hemoglo- 
bin) in our two patients, compared to a control 
group of 95 fellow diabetic patients. 

We may speculate whether the high level of 
glycosylated hemoglobin at the start of the 
study or the rapid and large decrease in blood 
glucose level during the initial phase of the 
study, or both, represent the most important 
risk factors. Since normoglycemia represents a 
lower limit for a physiologic blood glucose 
level, it follows that a large decrease in that 
level is possible only in patients with initially 
poor metabolic control. However, further low- 
ering of the blood glucose level may occur in 


insulin-dependent diabetics, and hypoglyce- 
mia may also contribute to the worsening of the 
retinopathy.” Reduced retinal metabolism 
and oxygen deprivation are likely to occur dur- 
ing hypoglycemic episodes, and retinal ische- 
mia may trigger the development of neovascu- 
larization. A significant increase in frequency 
of hypoglycemia was noted in Patient 1.° 
Long-term studies show that poor glycemic 
control is associated with a risk of developing 
proliferative retinopathy.*'~ The oscillations in 
blood glucose level may be a significant risk 
factor, even more so than the high blood glu- 
cose level itself. Although no prestudy data 
exist on the two patients, we assume that both 
had a history of poor metabolic control. It is 
unlikely that proliferative retinopathy would 
have developed in our two patients, simply by 
chance, five to seven months after they were 
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included in the two studies. Rather, it was 
probably a result of a change in the previous 
steady state of high glucose metabolism. In 
support of this hypothesis, proliferative reti- 
nopathy is rarely noted during the first ten 
years after the onset of diabetes.*!**** Patient 2 
developed proliferative retinopathy even 
though she had had diabetes for less than five 
years. It is of particular note that both patients 
who developed proliferative retinopathy ini- 
tially had microalbuminuria. Microalbuminuria 
is considered a marker of later development of 
serious retinopathy.” 

Florid retinopathy is characterized by rapid 
development of capillary nonperfusion, micro- 
vascular abnormalities, intraretinal new ves- 
sels, and vascular proliferations from the optic 
disk.* As in Patients 1 and 2, it usually occurs 
in young patients with poor metabolic control 
and often with only minimal background reti- 
nopathy.* According to the most accepted view 
today, our patients should have undergone 
photocoagulation. Untreated florid retinopathy 
may have a bad prognosis.” Furthermore, the 
retinopathy in both of our patients would have 
been defined as having high-risk characteristics 
by the Diabetic Retinopathy Study group." 

However, to the best of our knowledge, our 
two patients benefited from the continued good 
metabolic control without photocoagulation. 
Loss of visual acuity and constriction of periph- 
eral visual field are well-known side effects of 
photocoagulation.” With increased experience, 
the list of complications from photocoagulation 
now includes large hemorrhages, macular 
edema, ischemic optic neuropathy, formation 
of chorioretinal neovascular membranes, and 
retinal detachment.* 
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OPHTHALMIC MINIATURE 
However, little by little, whether some distant air holes sent a little floating 
light into this opaque mist or his eyes became accustomed to the obscurity, 
some dim vision came back to him, and he again began to get some 
confused perception, now of the wall he was touching, and now of the arch 
under which he was passing. The pupil dilates in the night, and at last 
finds day in it, even as the soul dilates in misfortune, and at last finds God 


in it. 


Victor Hugo, Les Miserables 
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Corneal Fistulas and Their Management 





Mark J. Mannis, M.D., James Ruben, M.D., and Linda Wedemeyer, M.D. 


We reviewed three representative cases of 
chronic corneal fistula formation and provide 
a systematic approach to the assessment and 
therapeutic alternatives for this problem. In 
two of our patients, the fistula was managed 
surgically. The third patient developed en- 
dophthalmitis, which resulted in loss of light 
perception. Chronic corneal fistulization is a 
rare clinical entity resulting from malapposi- 
tion of corneal tissue after traumatic, surgical, 
or infectious perforation. Fistulas may result 
in prolonged or recurrent hypotony, peripher- 
al anterior synechia formation, or endophthal- 
mitis. Accurate assessment of the risks associ- 
ated with corneal fistula formation takes into 
account the type of fistula, its location in the 
cornea, and the condition of the ocular 
adnexae. We reviewed the risk factors that will 
determine the urgency and type of therapy 
used. 


CORNEAL PERFORATIONS resulting from trau- 
ma or infection are a serious but relatively 
common problem. However, corneal fistuliza- 
tion, in which there is a chronic communication 
between the anterior chamber and the corneal 
surface, is a rare phenomenon that is difficult to 
manage. Herein we describe three representa- 
tive cases of corneal fistulas and then review 
the problem systematically in order to high- 
light the difficulties these fistulas pose for the 
physician and to provide guidelines for effec- 
tive management. 


Case Reports 


Case 1 

A 70-year-old man was referred for manage- 
ment of a failed corneal graft with a chronic 
aqueous-draining fistula. The patient’s history 
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was notable for recurrent bouts of herpetic 
keratitis in the left eye necessitating corneal 
transplantation at age 48 years. The graft failed 
after one year and a second penetrating kerato- 
plasty was performed. Eleven years later, at 
age 59 years, he developed iritis and glaucoma 
and a third keratoplasty was performed in com- 
bination with a glaucoma filtering procedure. 
Over the ensuing nine years, the patient devel- 
oped a cataract and at age 68 years he under- 
went extracapsular cataract extraction with 
posterior chamber lens implantation. One year 
later, the corneal graft decompensated and a 
fourth corneal transplant was performed. At 
the time of suture removal from this fourth 
graft, he developed a fistulous track in the 
graft-host interface temporally (Fig. 1, top); the 
fistula drained aqueous humor chronically over 
a period of 18 months. 

Visual acuity was R.E.: 20/20 and L.E.: count- 
ing fingers at 3 feet. The cornea and conjuncti- 
va of the right eye were normal. There was mild 
conjunctival hyperemia on the left. No con- 
junctival filtering bleb was noted. In the left 
cornea, there were 6.0- and 7.5-mm diameter 
graft wounds, with marked edema of both the 
host tissue and the outer graft ring. The central 
graft was mildly edematous. At the temporal 
margin of the inner graft, there was a cystic 
mass with central pigmentation that tested 
Seidel-positive without pressure on the globe 
(Fig. 1, bottom left). The anterior chamber was 
formed, but a slight nasal shallowing and pe- 
ripheral anterior synechiae were present. There 
was a superior iridectomy and a well- 
positioned posterior chamber intraocular lens 
with moderate posterior capsular opacification. 
Intraocular pressure was 14 mm Hg in both 
eyes. Ophthalmoscopy showed no posterior 
pole abnormalities. 

A fifth penetrating keratoplasty combined 
with trabeculectomy was performed in the left 
eye with excision of the fistulous track. The 
postoperative course was uncomplicated, and 
after a YAG laser capsulotomy, visual acuity 
was correctable to 20/70 (Fig. 1, bottom right). 


Case 2 
A 50-year-old woman was referred for man- 
agement of a long-standing corneal filtering 
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Fig. 1 (Mannis, Ruben, and Wedemeyer). Case 1. Top left, Cystic opening of the fistula at the corneal surface 


on the temporal side of the inner graft-host interface. Top right, Slit-lamp view of the cyst and fistulous track. 


Bottom left, Positive Seidel test demonstrating chronic fluorescein leakage. Bottom right, Clear graft after repeat 


keratoplasty and excision of the fistula. 


bleb. As an infant, she had developed infec- 
tious keratitis resulting in bilateral perforating 
corneal ulcers. The right eye was enucleated in 
childhood. The left eye had developed a cystic 
corneal filtering bleb. She subsequently under- 
went an optical iridotomy and an intracapsular 
cataract extraction with improvement of visual 
acuity to 20/70. 

On initial examination, best corrected visual 
acuity was L.E.: 20/70. There were no signs of 
ocular inflammation. A large cystic filtering 
bleb was noted in the inferior cornea, with the 
internal fistula evident (Fig. 2). Results of Sei- 
del testing were negative. The anterior cham- 
ber was deep and quiet. The pupil was horizon- 
tally oval and there was an adherent leukoma 
near the filtering bleb. Results of ophthalmos- 
copy were normal. Applanation pressure was 
12 mm Hg. 

Two days before admission, she complained 


of redness and mattering of the left eye and was 
noted to have a mucopurulent discharge. She 
was treated with topical tobramycin and eryth- 
romycin for presumed bacterial conjunctivitis. 
On the morning of admission she awoke with 
significant pain, photophobia, and markedly 
decreased vision. At that time visual acuity was 
counting fingers at 3 feet. Eyelid edema and 
mild conjunctival hyperemia were noted. The 
corneal bleb was surrounded by infiltrate and 
was Seidel-positive. Leukocytes were present 
in the anterior chamber. There was a fibrinous 
reaction in the anterior vitreous and the red 
reflex was markedly diminished. A pars plana 
vitrectomy was performed, at which time aque- 
ous and vitreous humor cultures were taken, 
and the patient received intravitreal vancomy- 
cin, gentamicin, and dexamethasone. Cultures 
of the vitreous and aqueous humor were posi- 
tive for Haemophilus influenzae. Despite contin- 
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ued treatment with topical and intravenous 
gentamicin and cefazolin, the patient's clinical 
course deteriorated necessitating an excisional 
penetrating keratoplasty and repeat vitrec- 
tomy. The infection was controlled; however, 
subsequent development of an epiretinal mem- 
brane and recurrent retinal detachment result- 
ed in permanent visual loss to the level of light 
perception. 


Case 3 

A 49-year-old man was referred for examina- 
tion and management of a chronic corneal per- 
foration in the left eye. He had had bilateral 
severe blepharoconjunctivitis for several years, 
with trichiasis and inferior punctate epithelial 
keratitis. This had been treated intermittently 
with topical gentamicin. Two months before 
examination, he developed a small inferior cor- 
neal perforation, with shallowing of the ante- 
rior chamber. He was treated with a bandage 
contact lens, topical gentamicin, and oral tetra- 
cycline. Although the chamber depth returned 
to normal, he developed a chronic leak at the 
site of the perforation. 

On examination visual acuity was R.E.: 20/25 
and L.E.: 20/40. The eyelid margins were hy- 
peremic and there was significant inspissation 
of the meibomian glands. A left upper eyelid 
trichiasis was present. There was mild conjunc- 
tival injection, which was most marked in the 
interpalpebral space. A superior pannus, fine 
inferior punctate epithelial keratitis, and a 
ground glass central anterior stromal scar were 
present in the right cornea. In the left cornea, 
there was perilimbal vascular engorgement, 
paracentral punctate epithelial keratitis, and a 
large inferior paracentral intrastromal cyst that 





Fig. 2 (Mannis, Ruben, and 
Wedemeyer). Case 2. Left, 
Closed fistula near the inferi- 
or corneoscleral limbus. 
Right, Slit-lamp view of the 
cyst and fistulous track. 


was Seidel-positive for multiple small leaks 
(Fig. 3, left). There was stromal vascularization 
from the inferior corneoscleral limbus to the 
site of the cyst. In both eyes, the anterior 
chamber was deep and quiet, and the iris and 
lens were normal. Intraocular pressure was 
R.E.: 16 mm Hg and L.E.: 8 mm Hg. Results of 
ophthalmoscopy were normal. There were nu- 
merous facial pustules as well as axial facial 
flush and telangiectasis. The clinical diagnosis 
was acne rosacea blepharoconjunctivitis. The 
patient was treated with oral tetracycline and 
underwent an uncomplicated lamellar patch 
graft with return of visual acuity to 20/25 
(Fig. 3). 


TS 


Discussion 


i 


A fistula is defined as an abnormal communi- 
cation between an internal organ and the body 
surface. A corneal fistula is a chronic, estab- 
lished communication between the anterior 
chamber and the corneal surface. An open 
fistula may be defined as a track through which 
aqueous humor has free access to the corneal 
surface and tear film. A closed fistula is similar- 
ly a track to the surface of the cornea, but it is 
closed at the external end and there is no access 
to the tear film. Such fistulization can occur 
after trauma or corneal ulceration with perfora- 
tion and poor apposition of the stromal tissue 
separated by the initial injury. Percolation of 
aqueous humor through the unhealed stromal 
wound may produce a cystic space bounded 
anteriorly by the corneal epithelium. The epi- 
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Fig. 3 (Mannis, Ruben, and Wedemeyer). Case 3. Left, Open fistula with 
Right, Lamellar keratoplasty performed for closure of the fistula. 


thelial bleb that is formed may leak constantly 
or recurrently until the defect closes. Alterna- 
tively, if epithelium gains access to and lines 
the drainage track, a chronic fistula may be 
formed. Leakage from such a chronic fistula 
may correspond to an increase in intraocular 
pressure, draining when the pressure goes up 
and closing again when the pressure is re- 
lieved.’ The cases presented herein represent 
examples of the rare occurrences of chronic 
open (Cases 1 and 3) or closed (Case 2) fistulas. 

In most citations in the ophthalmic literature, 
“fistula” and ‘‘perforation’’ are used synony- 
mously. Of the reports of chronic corneal fistu- 
las, most are described either in the context of 
complicated cataract surgery with fistulization 
at the corneal incisional site and associated 
epithelial downgrowth or the intentional fistu- 
las resulting from glaucoma filtering surgery. 
Duke-Elder and Leigh’ refer to “cystoid cicatrix 
and fistula,” in which the healing of a corneal 
defect is complicated by the incarceration of iris 
inhibiting scar formation. The loosely arranged 
tissue coupled with a constant flow of aqueous 
humor allows for the formation of a stromal 
cystoid space and corneal ectasia. The ectatic 
corneal tissue cannot withstand intraocular 
pressure and aqueous humor continues to seep 
through the defect. Such circumstances favor 
the downgrowth of epithelium into the fistu- 
lous track, preventing complete cicatrization 
and closure. Czermak* described the clinical 
and histopathologic appearance of such fistulas 
in detail and pointed out that an adherent iris is 
an almost constant feature in the circumstances 
of such fistula formation. 











= 
Me = 


leaking cyst at the corneal surface. 


Chronic corneal fistulas have also been de- 
scribed as a rare complication of keratoplasty,*" 
cataract extraction, corneal ulcer, poor resutur- 
ing of corneal wounds,’ Terrien’s marginal de- 
generation,’ and more recently, keratoconus 
with hydrops.’ In all of these diverse circum- 
stances, there was a perforation site that would 
not heal because of the combination of poor 
tissue apposition and persistent aqueous 
humor flow. 

The management of a corneal fistula depends 
upon the risk factors involved. The type and 
location of the fistula as well as the state of the 
ocular adnexae appear to be the most important 
variables. An open fistula, with aqueous 
humor leaking to the corneal surface and tear 
film, is at high risk for complications resulting 
from prolonged hypotony, peripheral anterior 
synechia formation, and most seriously, en- 
dophthalmitis. These were the primary con- 
cerns in our Cases 1 and 3. A closed fistula is of 
less concern in this regard. Epithelial down- 
growth was not evident in any of our cases. So 
few cases of this entity are well documented 
that the risks of epithelial downgrowth are not 
known. One would surmise that this complica- 
tion is a distinct possibility in such cases, given 
the histopathologic demonstration of epitheli- 
um into the fistulous track.* The location of 
these fistulas away from the conjunctiva, how- 
ever, may alter the incidence of downgrowth. 

The location of the fistula on the cornea may 
also be important. Fistulas near the inferior 
corneoscleral limbus may be at greater risk for 
bacterial contamination because of their prox- 
imity to the contents of the inferior fornix and 
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eyelid margin, where bacterial contaminants 
are most common. In our Case 2, a closed 
fistula near the inferior corneoscleral limbus 
remained intact for many years without surgi- 
cal intervention. Surgery was deferred because 
the patient was doing well functionally and did 
not wish to risk surgery on her only eye. 
Additionally, there was no evidence of leakage. 
Despite this, the eye was lost to endophthalmi- 
tis from H. influenzae, an organism that has 
more frequently been associated with eyes that 
have filtering blebs.‘ This endophthalmitis pre- 
sumably occurred through bacterial penetra- 
tion at the fistula site. The vulnerability of such 
a closed fistula in the context of infectious 
conjunctivitis is emphasized by this outcome. 

Finally, the condition of the ocular adnexae 
should be considered when determining the 
urgency of intervention. The presence of peri- 
ocular skin disease, chronic blepharitis, entro- 
pion, ectropion, or trichiasis heightens the po- 
tential risks and may signal the need for more 
aggressive intervention. 

Therapy of corneal fistulas include a variety 
of approaches. Historically, they have been 
treated with ocular hypotensive agents, chemi- 
cal cauterization with iodine or trichloroacetic 
acid, diathermy,’ cryoapplication, thermokera- 
toplasty,® conjunctival flap,” and lamellar or 
penetrating keratoplasty.*" 

Current recommendations for therapy will 
depend largely upon the specific fistula type 
and location. Open fistulas require prompt in- 
tervention. A superiorly located fistula in an 
eye with normal adnexae can be treated conser- 
vatively with topical or systemic hypotensive 
agents to diminish the flow of aqueous humor 
and to promote closure of the tissue defect. A 
bandage contact lens may also serve as a tem- 
porary measure to cap the fistula and maintain 
the anterior chamber; such a lens should be 
closely monitored, because of the risk of infec- 
tion. Prophylactic antibiotic therapy is indicat- 
ed until the fistula is permanently closed. Cy- 
anoacrylate tissue adhesive may be used and 
may provide the lattice work on which healing 
can take place once the flow of aqueous humor 
is stopped. 

If these measures do not succeed in promot- 
ing closure of the fistula, lamellar keratoplasty 
is indicated. This is most effectively performed 
by suturing a full or %4 thickness corneal button 
into a small lamellar bed, providing tight occlu- 
sion of the fistulous track (Fig. 3). Alternative- 
ly, localized penetrating keratoplasty with 


complete excision of the fistula can be per- 
formed (Fig. 1, bottom left). The presence of an 
inferiorly located fistula, open or closed, war- 
rants surgical intervention as a primary mode 
of therapy because of the high risk of endoph- 
thalmitis. 

In a fistula in which there has been a chroni- 
cally or recurrently shallow anterior chamber, 
concomitant prophylactic glaucoma surgery 
may be indicated at the time of fistula closure. 
In such cases, the fistula may have served as a 
filtration site that is lost at the time of closure. 
The presence of a normotensive eye in the 
presence of a Seidel-positive fistula should 
alert one to the possibility of a pressure in- 
crease after the fistula is closed. 
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OPHTHALMIC MINIATURE 
A child, six months old, was brought to the Infirmary with congenital 
cataracts, the lentes being the seat of the disorder; the capsules free. The 
child was very reluctant and vociferous; and as there was no prospect of his 
ceasing to cry, I introduced the needle through the sclerotic coat and 
lacerated a single lens. Whilst thus freely the needle was playing in the eye, 
the child fell asleep, soundly asleep, and so was completed the manipula- 
tion. Some time after I operated on the other eye, when, to the admiration 
again of the spectators and pupils, the same events occurred: again the 
infant fell soundly asleep, whilst the breaking up of the opacified lens was 

effected. 

Robert Hull, “Cursory Notes” in The Morbid Eye 
London, Longman, Orme, Brown, Green, and Longman, 1840 
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We examined 50 patients to determine 
whether differences exist between the initial 
clinical signs and symptoms associated with 
infected vs sterile corneal infiltrates. A de- 
tailed history regarding contact lens use and 
ocular symptoms was taken, after which a 
careful slit-lamp examination was performed. 
The ocular findings were correlated with the 
results of corneal cultures. Increased pain (P < 
.001), discharge (P < .0001), epithelial staining 
(P < .0001), and anterior chamber reaction 
(P < .0001) were associated with infected ul- 
cers. Sterile infiltrates were usually smaller; 
multiple or arcuate; and without significant 
pain, epithelial staining, or anterior chamber 
reaction. 


CORNEAL ULCERS are the most serious compli- 
cation associated with contact lenses.™ Corne- 
al infiltrates in contact lens wearers may be 
infected or sterile. Decisions regarding the 
need to perform corneal scrapings for smears 
and cultures and to initiate broad-spectrum 
fortified antimicrobial therapy will depend on 
the clinical impression of the nature of the 
infiltrate. We designed this study to determine 
which clinical symptoms and signs were impor- 
tant in predicting whether a corneal infiltrate 
was infectious or sterile. This information is 
helpful in determining the optimal initial thera- 
py of contact lens-associated corneal ulcers. 





Subjects and Methods 





We performed a prospective study on pa- 
tients with untreated corneal infiltrates and a 
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history of contact lens wear who were seen in 
the Emergency Room or by the Cornea Service 
at our institution from Aug. 1, 1986, to May 31, 
1987. A complete history regarding the type of 
contact lens, method and frequency of disinfec- 
tion, and pattern of lens use before the onset of 
symptoms was taken. The nature and severity 
of ocular symptoms were also recorded. A thor- 
ough slit-lamp examination was performed, 
with documentation of epithelial stain, size of 
the infiltrate, extent of surrounding corneal 
edema, and degree of anterior chamber reac- 
tion. Extensive corneal drawings were made. 
To standardize the history taking process and 
examination, all patients were seen by one of 
two of us (R.M.S. or T.E.C.). The laboratory 
studies included standard corneal smears and 
cultures on blood agar, chocolate, Sabour- 
aud’s, and thioglycolate media. When Acan- 
thamoeba keratitis was suspected, Giemsa stains 
of corneal scrapings were performed and speci- 
mens including contact lenses were sent to the 
Centers for Disease Control for cultures when- 
ever possible. If bacterial infection was sus- 
pected, initial therapy was topical fortified to- 
bramycin (15 mg/ml) and cefazolin (50 mg/ml) 
every hour. If no infection was suspected, 
regular-strength tobramycin (3 mg/ml) was 
used four times daily because of the concern 
regarding an undetected early infection. The 
clinical signs and symptoms were correlat- 
ed with the culture results and response to 
therapy. 

Statistical analysis of the data was performed 
using Fisher's exact test. 





Results 





The study population consisted of 50 pa- 
tients; there were 31 females (62%) and 19 
males (38%). The median age was 29 years 
(range, 13 to 82 years). An initial clinical dis- 
tinction was made between infected (30 of 50, 
60%) and sterile (20 of 50, 40%) infiltrates (Table 
1). The population consisted predominantly of 
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TABLE 1 
CLINICAL AND LABORATORY DIAGNOSES 
———— 
CULTURE RESULT 


CLINICAL DIAGNOSIS POSITIVE NEGATIVE TOTAL 

Infected 20 (40%) 10 (20%) 30 (60%) 
Sterile O (0%) 20 (40%) 20 (40%) 
Tota! 20 (40%) 30 (60%) 50 (100%) 


patients wearing cosmetic extended-wear soft 
lenses (28 of 50, 56%) or cosmetic daily-wear 
soft lenses (18 of 50, 36%) (Table 2). 

Pain and photophobia were the most com- 
mon initial symptoms. Discomfort was moder- 
ate or severe in 17 of 20 (85%) culture-positive 
infected cases and mild or absent in 16 of 20 
(80%) culture-negative sterile infiltrates (P < 
.001) (Table 3). 

On examination a discharge was present in 
16 of 20 (80%) of the culture-positive infected 
infiltrates and absent in all (20 of 20, 100%) of 
the culture-negative sterile infiltrates (P < 
0001) (Table 3). In eyes with infected infil- 
trates, no discharge was present in three eyes 
with small bacterial ulcers (less than 1 mm) and 
one case of Acanthamoeba keratitis. 

The size of the corneal infiltrate was less 
predictive of an infectious vs sterile origin 
(Table 3). Although most small (0.1 to 0.9 mm) 
infiltrates were culture negative, seven of 20 
(35%) of the culture-positive infiltrates were 
also small. All (five of five) infiltrates over 2mm 
in diameter were culture positive. Although 
there were few cases, all three arcuate-shaped 
infiltrates were culture negative and all three 


TABLE 2 
CONTACT LENS TYPE AND DIAGNOSIS 


_—__ereree—— 


INFILTRATE 
SUSPECTED 
CONTACT LENS INFECTED INFECTED STERILE TOTAL 
Cosmetic extended 9 6 13 28 
wear 
Aphakic extended 2 0 0 2 
wear 
Cosmetic daily 8 3 7 18 
wear 
Gas permeable 1 0 0 1 
Scleral 0 1 0 1 
Tota! 20 10 20 50 


ring-shaped infiltrates were caused by Acantha- 
moeba infection. 

An overlying epithelial defect was present in 
all (20 of 20) culture-positive cases and only 
seven of 20 (35%) of the culture-negative cases 
(P < .0001). In 13 of 20 (65%) of the culture- 
negative cases, there was either no epithelial 
defect or only superficial punctate keratitis 
over the infiltrate. 

The amount of anterior chamber reaction also 
differed between those patients with culture- 
proven infected infiltrates and those with a 
negative corneal culture (Table 3). Anterior 
chamber reaction was absent or mild in all (20 
of 20) culture-negative sterile cases and moder- 
ate or severe in most (16 of 20, 80%) of the 
culture-positive cases (P < .0001). 

The suspected infected infiltrates that were 
proven to be culture negative were similar to 
the culture-positive cases with regard to ocular 
discomfort and the presence of an epithelial 
defect. However, the culture-negative infil- 
trates were smaller (P < .01) and associated 
with less anterior chamber reaction (P < .01) 
than the culture-positive infiltrates (Table 3). 
No patients had been previously treated with 
antibiotics. 

Pseudomonas was the most frequent organism 
cultured and accounted for half (ten of 20) of 
the culture-positive cases (Table 4). In this se- 
ries, Pseudomonas was isolated with equal fre- 
quency in extended- and daily-wear soft con- 
tact lens patients. Acanthamoeba infection was 
diagnosed in three patients wearing soft con- 
tact lenses (one case each of cosmetic daily 
wear, cosmetic extended wear, and aphakic 
extended wear). 

Factors predisposing to infection were identi- 
fied in eight of 20 (40%) of the patients with 
definite evidence of infection. Shortly before 
the onset of symptoms, two daily-wear soft 
contact lens patients slept with their lenses in 
place. Two patients with extended-wear contact 
lenses swam with their lenses in. All three 
patients with Acanthamoeba used homemade 
saline prepared from distilled water and salt 
tablets. 

Two patients with Pseudomonas ulcers and 
one patient with Acanthamoeba keratitis lost 
more than two lines of vision. Two of these 
patients wore aphakic extended-wear lenses 
and one patient wore gas-permeable hard lens- 
es. Both Pseudomonas ulcers were diagnosed 
after the patients were pressure patched for 
apparent corneal abrasions. Visual acuity in 
these patients six months after treatment of 
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TABLE 3 
CORRELATION OF SYMPTOMS AND SIGNS WITH DIAGNOSIS 
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INFECTED/ 
CULTURE POSITIVE 
(N = 20) 

SYMPTOMS AND SIGNS NO. (%) 
Pain/photophobia 

Absent/mild 3 (15) 

Moderate/severe 17 (85) 
Discharge 

Absent 4 (20) 

Present 16 (80) 
Infiltrate size (mm)/shape 

0.1 to 0.9 mm 7 (35) 

1.0 to 1.9 mm 5 (25) 

>2mm 5 (25) 

Ring 3 (15) 

Arcuate 0 (0) 
Epithelial defect 

None/superficial 0 (0) 

punctate keratitis 

Defect 20 (100) 
Anterior chamber reaction 

Absent/mild 4 (20) 

Moderate/severe 16 (80) 


their ulcers was 20/70 and 20/200 because of 
scarring in the two eyes with Pseudomonas and 
no light perception because of glaucoma in the 
eye with Acanthamoeba. 
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Discussion 





The initial clinical impression regarding the 
infectious or sterile origin of a corneal ulcer is 
important because it determines the diagnostic 
approach and subsequent therapy. Almost all 
lens-related infiltrates occur in patients wear- 
ing soft contact lenses. Prompt, appropriate 
treatment is necessary to achieve the optimal 
outcome and minimize visual loss in patients 
with microbial keratitis. We found that the 
initial clinical symptoms and signs were signifi- 
cant in predicting the origin of corneal infil- 
trates in contact lens wearers. 

The presence of moderate pain, anterior 
chamber reaction, discharge, and an overlying 
epithelial defect were all significantly associat- 


June, 1988 
CLINICAL/LABORATORY DIAGNOSIS 
SUSPECTED 
STERILE/ INFECTED/ 
CULTURE NEGATIVE CULTURE NEGATIVE 
(N = 20) (N = 10) 

NO. (%) NO. (%) 
16 (80) 2 (20) 
4 (20) 8 (80) 
20 (100) 6 (60) 
0 (0) 4 (40) 
14 (70) 8 (80) 
3 (15) 2 (20) 
0 (0) 0 (0) 
0 (0) 0 (0) 
3 (15) 0 (0) 
13 (65) 0 (0) 
7 (35) 10 (100) 
20 (100) 7 (70) 
0 (0) 3 (30) 


ed with a culture-positive corneal infiltrate 
(Table 3). Conversely, minimal pain and mini- 
mal anterior chamber reaction, absence of dis- 
charge, and epithelial staining limited to super- 
ficial punctate keratitis were factors associated 
with culture-negative infiltrates. Large ulcers 
(over 2 mm) were culture positive and small 
ulcers (less than 1 mm) were usually culture 
negative. However, one third of the culture- 
positive infiltrates were small. These findings 
suggest that all corneal infiltrates in contact 
lens patients associated with significant pain, 
anterior chamber reaction, discharge, and an 
overlying epithelial defect should be scraped 
for smears and cultures and treated as if they 
were infected. If these symptoms and signs are 
absent, it is reasonable to diagnose a probable 
sterile infiltrate. These can be treated with lens 
discontinuation, regular-strength topical anti- 
biotics for several days, and close follow-up. 
Patients should not be patched.” All patients 
must be instructed to return immediately if 
they develop increased pain or decreased vi- 
sion. 
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TABLE 4 
ORGANISM AND CONTACT LENS TYPE 


ee 


ORGANISM 


STAPHYLO- 
PSEUDO- ACANTHA- COCCUS 


CONTACT LENS |= MONAS MOEBA EPIDERMIDIS OTHER’ TOTAL 

Cosmetic extended 5 1 3 1 10 
wear soft 

Cosmetic daily 4 1 1 2 8 
wear soft 

Other* 1 1 0 0 2 
Total 10 3 4 3 20 





*Includes one case each of aphakic extended wear soft contact 
lens and gas permeable rigid contact lens. 

Includes one case each of Staphylococcus aureus, diphther- 
oid, and Streptococcus. 


In this series the culture-negative ulcers clini- 
cally suspected to be infected were also associ- 
ated with pain and an epithelial defect, but 
were less likely than the culture-positive ulcers 
to have a significant anterior chamber reaction, 
discharge, or size of greater than 1 mm (Table 
3). Some of these ulcers probably represented 
sterile infiltrates. Because of the importance of 
early treatment of corneal infections, it is safer 
to overtreat some suspicious infiltrates as in- 
fected ulcers pending the results of corneal 
cultures rather than to risk delaying appropri- 
ate treatment. Infiltrates with some but not all 
of the symptoms and signs characteristic of 
infected ulcers should be cultured and treated 
as infected until proven otherwise. 

Sterile infiltrates in patients wearing contact 
lenses have a variety of causes. Chemical reac- 
tions to preservatives in contact lens solutions 
can be associated with sterile infiltrates." Hy- 
poxia may be another factor. Peripheral infil- 
trates unrelated to contact lenses caused by 
Chlamydia infection and Staphylococcus hyper- 
sensitivity reactions can also occur in patients 
wearing contact lenses. 

In a small number of patients in this series, 
the shape of the infiltrate was helpful in pre- 
dicting the origin of the infection. Arcuate 
infiltrates were culture negative (three cases). 
Tight lenses may contribute to these infiltrates, 
and tight eyelids have been reported to cause 
similar-appearing infiltrates.” Ring infiltrates 
in this series were associated with Acanthamoeba 
keratitis (two cases). The diagnosis of Acantha- 
moeba keratitis in three patients during the 
course of this ten-month study is consistent 


with the recent increase in the number of cases 
being reported.” 
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OPHTHALMIC MINIATURE 

But when the squint is rather confirmed, in a lad or girl; when it is 
traceable to no internal nor external causation, what can be done? These 
cases frequently occur; and the best assumption for treatment is, that the 
squint is produced by local muscular weakness. If the squint be converg- 
ing, assume debility of the abductor muscles. If it be divergent, assume a 
feeble condition of the adductores. If at one time these, at another the 
abducent muscles are affected, suppose a general atonic state of ophthal- 
mic muscles. For such a condition tonics are the obvious remedy. And the 

external application of cold water is an admirable process. 
Robert Hull, “Cursory Notes” in The Morbid Eye 
London, Longman, Orme, Brown, Green, and Longman, 1840 
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The Effect of Suture Removal on Postkeratoplasty 
Astigmatism 
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Perry S. Binder, M.D. 


I followed up for a minimum of six months 
439 eyes that had undergone corneal transplan- 
tation using a suturing technique consisting of 
eight interrupted 10-0 and a single, continu- 
ous, 16-bite 11-0 nylon suture. All sutures 
were removed from 188 eyes an average of 20 
months after surgery. After suture removal, 64 
corneas had an increase of astigmatism greater 
than 0.5 diopter, 79 eyes showed a decrease in 
astigmatism greater than 0.5 diopter, and 42 
corneas had no change in astigmatism. The 
mean astigmatism before suture removal was 
3.7 diopters, and the mean astigmatism after 
suture removal was 3.5 diopters. There was no 
apparent difference in postkeratoplasty astig- 
matism with donor corneal diameters 0.25 to 
0.75 mm greater in diameter than the recipient 
diameters, or with different host diseases. The 
longer the sutures were left in place after 
surgery, the smaller the quantitative change in 
astigmatism after suture removal. The compli- 
cations of this technique were no different 
from other currently used suture techniques. 


EXCESSIVE POSTKERATOPLASTY astigmatism is 
associated with poor uncorrected and best cor- 
rected visual acuity, difficult contact lens fit- 
ting, and asthenopic symptoms.’ Since intraoc- 
ular lens implantation is frequently performed 
at the time of keratoplasty,** it is necessary to 
know what corneal curvatures can be expected 
after keratoplasty in order to calculate appro- 
priate lens powers. Unfortunately, excessive 
astigmatism and unpredictable corneal curva- 
tures in pseudophakic transplants can lead to 
unexpected and unwanted refractive errors.*” 
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Current corneal transplant suturing tech- 
niques use interrupted sutures or a single or 
double continuous monofilament nylon su- 
ture®’ left in place 12 or more months after 
surgery. Spectacles or contact lenses are pre- 
scribed after the sutures are removed. The 
astigmatism that remains after suture removal 
can only be modified by relaxing corneal inci- 
sions,’ a patterned keratotomy procedure,” ad- 
ditional compression sutures, or repeat kerato- 
plasty. The results of relaxing incisions and 
patterned keratotomy procedures are unpre- 
dictable, and the procedures have potential 
complications. 

In 1979 I began a prospective, nonrandom- 
ized study to assess the effect of selected inter- 
rupted suture removal on the reduction of 
postkeratoplasty astigmatism.’ Analysis of 
those cases! has demonstrated that the tech- 
nique can reduce astigmatism effectively while 
sutures are in place (Table 1). The theoretical 
advantage of selective suture removal is that 
the surgeon can modify astigmatism while su- 
tures are in place, allowing the patient to re- 
ceive spectacles or contact lenses between the 
fifth and seventh postoperative months, well 
before patients are visually rehabilitated with 
current suturing techniques. 

There are several criticisms of the technique. 
Extra postoperative office visits are required to 
remove interrupted sutures. Leaving sutures in 
place for extended periods could potentially 
lead to suture-associated bacterial corneal in- 
fection. This criticism also applies to the 
double-continuous suture technique.®’ The 
major criticism is that unpredictable corneal 
curvatures could result once all sutures are 
removed, producing more astigmatism than 
was present before suture removal. However, 
to my knowledge, no such study has demon- 
strated the effect of suture removal on astigma- 
tism. Since March 1979, I have performed 439 
transplants using the same selective suture 
removal technique.!511419 Herein I report the 
effect of total suture removal on corneal astig- 
matism. 
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TABLE 1 
SUMMARY OF PREVIOUSLY PUBLISHED RESULTS OF 
ASTIGMATISM AFTER CORNEAL TRANSPLANTATION 
USING OVERSIZED DONOR CORNEAS* 


ae 


NO. OF ASTIGMATISM’ MULTIPLE 
AUTHORS EYES (D) SURGEONS 
Davison and 33 4.1 No 
Bourne® 
Insler, Cooper, 31 3.9' Yes 
and Caldwell'® 
Heidemann and 86 5.2 Yes 
associates'® 
Troutman, Swinger, 74 4.4-5.1 No 
and Belmont” 
Foulks, Perry, 32 3.5 Yes 
and Dohlman'® 
Present study 188 3.5' No 


“Donor corneas were larger than recipient corneas. 
‘Mean keratometry astigmatism one year or more after surgery. 


‘All sutures removed. 





Material and Methods 


a 


Surgical technique—All cases were performed 
with a double ring Flieringa ring that was 
attached to the episclera with four, 4-0 Dacron 
sutures at the 2, 4, 8, and 10 o’clock positions. 
A disposable trephine on a universal handle 
was used to delineate the diameter of the recip- 
ient cornea that was to be excised. The anterior 
chamber was entered with the trephine and the 
recipient button excised using curved corneal 
scissors with the blades perpendicular to the 
iris surface. Excessive tags of recipient Desce- 
met’s membrane were excised with curved scis- 
sors. Donor corneas with an attached scleral 
rim that had been preserved in McCarey- 
Kaufman medium or K-Sol solution were 
placed epithelial side down on a triple-curve 
Teflon block. A disposable trephine of a dispa- 
rate diameter on a universal handle was then 
used to trephinate the donor cornea from the 
endothelial surface. In 1979 and 1980 a Polack 
punch was used. Subsequently, the technique 
has required two observers, 90 degrees apart, 
to judge perpendicularity of the trephine. 

The donor cornea was sewn into the recipient 
over a cushion of air (and later sodium hyaluro- 
nate) using eight interrupted, 10-0 monofila- 
ment nylon sutures. In 1979 through 1984, a 
6-wire needle was used; subsequently a 4-wire 


needle was used. The sutures were cut on the 
knots and the knots rotated into the recipient 
cornea with a Tennant tying forceps. On occa- 
sion, additional interrupted sutures were used 
if there appeared to be inadequate wound coap- 
tation. A 16-bite, 16-um suture was then used 
in a clockwise fashion adjacent to each pre- 
placed interrupted suture and in between each 
suture. At completion of the 16 bites, a quadru- 
ple throw was made in the suture. Sodium 
hyaluronate was irrigated from the anterior 
chamber through the wound using a 27-gauge 
needle with balanced salt solution. Slack was 
then taken up clockwise from the 6 to the 12 
o’clock meridian and then counterclockwise 
from the 6 to the 12 o’clock meridian, and the 
knot was tightened. The anterior chamber was 
reformed with balanced salt solution through 
the wound. If there was no evidence of a 
wound leak, three additional single throws 
were made and the suture was cut. If a wound 
leak was present, the process was repeated. Ifa 
wound leak persisted, additional interrupted 
10-0 monofilament nylon sutures were placed 
at the site of the wound leak. This was unneces- 
sary in almost all cases. A surgical keratometer 
was not used. 

Principles of the selective suture removal 
technique—Both central keratometry readings 
and keratographs were used four or more 
weeks after surgery to determine which inter- 
rupted sutures were to be removed at the slit 
lamp.'*!' For example, if interrupted sutures 
lay in the steep keratometer meridian, then one 
or both of the sutures were removed. In some 
cases, only one of the interrupted sutures was 
responsible for the astigmatism (Fig. 1). Some- 
times the steep meridian lay between two inter- 
rupted sutures (Fig. 2). The keratograph dem- 
onstrated which sutures were to be removed. 
In other cases, distortion may have been pro- 
duced by two sutures in only one quadrant or 
by multiple sutures in the same meridian on 
both sides of the visual axis (Fig. 3). 

Moderately tight sutures produced a “D” 
shape to the keratograph mires, whereas ex- 
tremely tight sutures totally distorted the mire 
pattern in that area causing the mires to bend in 
toward the visual axis from the suture. When 
the mires were distorted through rings 3 or 2 
(the central rings), then suture removal was 
effective in reducing astigmatism. If the outer 
rings were distorted and the patient had little 
refractive or keratometer-measured astigma- 
tism, the sutures were left in place until a 
subsequent visit. If all rings were equally oval 
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Fig. 1 (Binder). Example of one single interrupted 
suture producing wound compression in the same 
meridian as the steep keratometry readings (arrow- 


head). 


then suture removal usually had little effect on 
astigmatism, since such a pattern is produced 
by an oval donor or host bed, or both. 

In eyes where the keratographs demonstrat- 
ed significant ovality (astigmatism) but the pa- 
tient had little manifest astigmatism, I removed 
the offending sutures in the steep meridian 
because my experience has shown that such 
eyes will subsequently manifest more astigma- 
tism with time. Conversely, eyes with relative- 
ly round mires that had more than 3 diopters of 
manifest astigmatism did not undergo suture 
removal until the corneal topography matched 
the manifest astigmatism. The manifest astig- 
matism axis usually matched the keratograph 
astigmatism axis, but the amount of manifest 
astigmatism was usually less than that mea- 
sured with the keratometer. When the axis of 
the manifest astigmatism did not match the 
keratograph astigmatic axis, I usually used the 
keratograph to determine which sutures 
should be removed. The only indication for 
removing sutures in an eye with less than 3 
diopters of astigmatism is when the refractive 
error is hyperopic and corneal steepening is 
needed to reduce the refraction. In such cases 
symmetric suture removal is performed in all 
four quadrants. 

Beginning six weeks after surgery, one or 
two 10-0 monofilament nylon sutures were re- 
moved at one office visit using topical propara- 
caine hydrochloride anesthesia. Six weeks was 
chosen arbitrarily as the first time sutures could 
be removed. Clinical experience has demon- 
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Fig. 2 (Binder). Example of two sutures in the same 
quadrant producing astigmatism in the meridian 
between interrupted sutures (arrowheads). 


strated they can be removed at any time after 
surgery but the longer sutures are left in place, 
the more difficult it is to pull the knot through 
the corneal stroma and the greater the chance 
the suture will break leaving a fragment of 
suture within the corneal stroma. A topical 
antibiotic drop was used before and after su- 
tures were removed. Sutures were cut on the 
recipient side and the knots were pulled 
through the donor side to prevent suture 
breakage, which could leave a buried piece of 
suture behind or an end exposed. Sutures were 
removed at subsequent office visits four to 
eight weeks later until either the keratometry 





Fig. 3 (Binder). Example of interrupted suture 
pairs producing astigmatism in the meridian be- 
tween the sutures (arrowheads). 


640 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1988 


ee ee eS eee 


readings stabilized, 3 diopters or less of corneal 
astigmatism was achieved, or until all inter- 
rupted sutures were removed. The continuous 
16-~m suture and any remaining interrupted 
sutures were left in place. Spectacles or contact 
lenses were prescribed in most cases between 
the fifth and seventh postoperative months. 
Patients were then reexamined at four to six- 
month intervals. The 16-~m suture was re- 
moved when it spontaneously loosened or 
broke or after one year in those eyes with 
excessive astigmatism that could not be re- 
duced by selective suture removal. 

Patients were requested to return in four to 
eight weeks after each visit. Sometimes the 
astigmatism would be reduced, or there could 
be a new amount of astigmatism or an axis 
shift. In my early experience, I tried to remove 
more than two or three sutures in one office 
visit. In some cases, after removing one or two 
sutures the astigmatism would shift dramati- 
cally to another meridian. In other cases, | 
could not detect any change in astigmatism 
although the keratograph picture would appear 
less distorted. In the former circumstance, re- 
moval of more sutures in the new astigmatism 
axis would produce highly unpredictable re- 
sults. Another axis shift might occur, and | 
would find myself chasing the astigmatism but 
not reducing it. It has since been my clinical 
impression that it is best to limit interrupted 
suture removal to one or two per session and 
measure the effect a minimum of four weeks 
later. In those cases in which I tried to remove 
too many sutures in one session or remove all 
sutures including the continuous suture before 
12 to 18 months, I was unable to reduce the 
final astigmatism, and in some cases | actually 
increased the final astigmatism. 

The data for this study were obtained by 
fellows, technicians, or myself one or more 
months after removal of all sutures. When 
patients returned for subsequent visits after 
total suture removal, new data replaced previ- 
ous data. Statistical analysis was performed 
using a statistical software package. 





Results 





Study population—Of a total of 662 penetrat- 
ing keratoplasties performed between March 1, 
1979, and Oct. 1, 1986, 439 (71%) were complet- 
ed using the selective suture removal tech- 
nique.'*!!"4 Eyes not undergoing selective su- 


ture removal included those with acute corneal 
perforations, and severe inflammation or infec- 
tion. Children who could not cooperate for 
in-office suture removal and some cases per- 
formed in 1979 before I switched completely to 
the current technique also did not receive the 
selective suture removal technique. Preopera- 
tively, 47 eyes had corneal edema, 61 had 
keratoconus, 41 had a combination of corneal 
leukoma and cataract, 15 had Fuchs’ endotheli- 
al dystrophy and cataract, and 24 had a previ- 
ously failed graft or aphakic corneal leukoma 
(Table 2). Of the 439 eyes undergoing the selec- 
tive suture removal technique, 188 (43%) had 
all sutures removed a mean of 20.3 months 
after surgery (range, 12 to 71 months) (Table 3). 
This group of eyes is the focus of this study. 
An analysis of cases performed in a given 
year was made to evaluate what effect, if any, 
increased surgical experience might have on 
astigmatic results (Table 4). Those eyes in 
which the 16-um suture was inadvertently cut 
(or spontaneously broke) before 12 months 
after surgery underwent removal of interrupt- 
ed sutures after 12 months to allow time for 
adequate wound healing. Data were available 
on all eyes for analysis. None of the eyes were 
lost to follow-up before removal of the continu- 
ous 16-um sutures. As of Nov. 1, 1987, 180 eyes 
remained in the study, with four patients lost 
to follow-up and four deaths. The mean post- 


TABLE 2 
RECIPIENT DIAGNOSIS VS POSTOPERATIVE 
ASTIGMATISM 





MEAN + S.D. POST 


SUTURE REMOVAL CHANGE 
NO.OF ASTIGMATISM INTERVAL* 
RECIPIENT DIAGNOSIS EYES (D) (D) 
Aphakic bullous 26 
keratopathy | 3.6 + 2.4 —4 to +4.9 
Pseudophakic bullous 21 
keratopathy 
Keratoconus oF 29+21 -3.5to +1.75 
Keratoconus and 4 
cataract 
Fuchs’ dystrophy 15 
and cataract 
Leukoma and cataract 41 35 +25 —4.6 to +2.9 
Leukoma, failed graft 24 


aaa 


*Change in keratometer astigmatism after suture removal; 
range encompasses 90% of the eyes. 
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TABLE 3 
EFFECT OF TIMING OF SUTURE REMOVAL ON 
POSTKERATOPLASTY ASTIGMATISM 


ee 
TIME OF 16-uM 


SUTURE REMOVAL MEAN FINAL CHANGE MEAN 
AFTER SURGERY NO.OF ASTIGMATISM INTERVAL* CHANGE 
(MOS) EYES (D) (D) (D) 

<12 43 Ee —6.4 to +2.44 -1.25 
12-18 44 3.6 —2.7 to +3.2 +0.29 
18-24 43 3.5 —3.1 to +2.5 -0.34 
24-32 34 31 —3.5 to +2.6 +0.17 
>32 24 3.5 —3.9 to +4.8 -0.35 
<18 88 3.4 -4.4 to +3.3 —0.48 
>18 100 3.4 —3.5 to +2.8 —0.15 
<24 126 3.5 —4.4 to +28 -0.44 
>24 62 3.2 —3.6 to +4.8 —0.04 
<30 150 3.3 —4.4 to +28 -0.43 
>30 38 3.5 —3.6 to +4.8 —-—0.02 


aeee 


*Encompasses range of 90% of eyes. 


operative follow-up period from the date of 
transplant was 42.7 months, with 108 eyes 
(57%) followed for 36 or more months (Fig. 4). 

Of the 188 eyes in this study, seven were 
operated on with the same diameter trephines 
used on the donor and recipient, 32 were oper- 
ated on with a 0.25-mm trephine diameter dis- 
parity, 64 with a 0.5-mm disparity, and 85 with 
a 0.75-mm disparity. The trephine sizes used 
ranged from 7.0 to 8.5 mm for the recipient 


TABLE 4 
POSTKERATOPLASTY ASTIGMATISM 
YEAR OF SURGERY VS ASTIGMATISM 


e 


MEAN + S.D. FINAL 


ASTIGMATISM 

YEAR OF SURGERY NO. OF EYES (D) 

1979 6 3.7 £08 
1980 20 3.6 + 2.8 
1981 20 me x 2.) 
1982 36 3.6+2.4 
1983 37 3.4 + 2.2 
1984 40 S2222 
1985 26 Si = S0 
1986 3 2.8 + 2.8 
Before 1983 84 34223 
After 1983 104 32224 


———————————— 
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FOLLOW-UP (MONTHS) 

Fig. 4 (Binder). Distribution of patient follow-up 
after corneal transplantation. Seventy-seven percent 
(145 of 188) of all eyes were followed up for two or 
more years after surgery. 


corneas and from 7.0 to 9.0 mm for the donor 
corneas. Thirty-seven eyes in the study were 
aphakic, 73 were phakic, and 78 were pseudo- 
phakic. 

Complications—Six eyes had a wound leak or a 
clinically significant wound override on the 
first postoperative day, requiring a single inter- 
rupted 10-0 monofilament nylon suture repair. 
Three eyes had a bacterial corneal ulcer eight, 
24, and 36 months postoperatively that ap- 
peared to be associated with a broken 16-um 
suture. After medical therapy, visual acuity in 
two of these eyes returned to its original level, 
with the third eye losing two lines of visual 
acuity from 20/30 to 20/50. A wound leak that 
occurred after removal of a single interrupted 
suture spontaneously sealed. Fourteen immu- 
nologic graft rejection episodes occurred unre- 
lated to suture removal; five developed irre- 
versible edema. The 16-um suture was 
inadvertently cut in two eyes at the time of 
interrupted 10-0 suture removal. In these 
cases, one or two loops of the 16-um suture 
were cut leaving the remaining ends buried in 
the recipient cornea. The suture was subse- 
quently removed as clinically indicated. The 
suture spontaneously untied in three other 
eyes and was retied without incident. Eight 
pseudophakic, eight aphakic, and 19 phakic 
eyes required contact lenses to achieve their 
best corrected visual acuity. Five eyes required 
a relaxing wound incision or patterned keratot- 
omy for excessive astigmatism after suture re- 
moval. 

Astigmatism results—The mean corneal astig- 
matism (+S.D.) before suture removal was 3.7 
+ 2.6 diopters (range, 0 to 14.6 diopters) (Fig. 
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Fig. 5 (Binder). Distribution of astigmatism before 
and after suture removal. One hundred two eyes 
(55%) had less than 3.5 diopters of astigmatism 
before suture removal, and 104 eyes (56%) had less 
than 3.5 diopters of astigmatism after removal. Data 
were not available for two eyes. 


5). The mean corneal astigmatism after suture 
removal was 3.5 + 2.3 diopters (range, 0 to 10 
diopters). This difference was not significant 
(paired t-test, t = 1.496, P = .13). The mean 
change in corneal astigmatism was —0.2 + 2.4 
diopters (Table 5). Sixty-four corneas (34%) had 
an increase in astigmatism of greater than 0.5 
diopter (range, 0.50 to 6.25 diopters), while 79 
(42%) eyes had a decrease in astigmatism of 
greater than 0.5 diopter (range, 0.50 to 9.6 
diopters) (Table 5). If 1.00-diopter change is 


TABLE 5 
CHANGE IN ASTIGMATISM AFTER SUTURE REMOVAL 
(N = 186)* 
CHANGE IN ASTIGMATISM 
(D) NO. OF EYES 
Decrease (n = 79) 
0.5— 1.00 14 
1.00-1.50 17 
1.50—2.00 15 
2.00—3.00 15 
3.00—4.00 8 
>4.00 10 
Increase (n = 64) 
0.5—1.00 15 
1.00—1.50 18 
1.50—2.00 8 
2.00-3.00 13 
3.00-4.00 4 
>4.00 6 
No change 43 


*Data not available for two eyes. 


considered clinically significant, then 49 eyes 
(26%) had 1 or more diopters of increased 
astigmatism after suture removal. 

It has been suggested that preoperative 
keratometry readings may influence postker- 
atoplasty readings. Preoperative (keratometry- 
measured) astigmatism was available for 108 of 
188 (57%) eyes (Table 6). Many of the excluded 
readings were distorted because of corneal dis- 
ease (for example, edema, keratoconus), which 
made it difficult to measure the amount of 
astigmatism. Most eyes had less than 3 diopters 
of preoperative astigmatism. Nineteen eyes 
with more than 5 diopters of preoperative 
astigmatism had amounts of post-suture re- 
moval astigmatism similar to those eyes with 
less than 3 diopters of preoperative astigma- 
tism (Table 6). Preoperative astigmatism did 
not predict postoperative astigmatism (multi- 
ple regression, F = 0.34, P = .57). 

In an analysis of the amount of astigmatism 
present at the time of suture removal with 
astigmatism after total suture removal, 42 eyes 
with more than 5 diopters of pre-suture remov- 
al astigmatism (mean, 7.63 diopters) had a 
greater reduction in astigmatism after total su- 
ture removal compared with eyes with less 
than 5 diopters of pre-suture removal astigma- 
tism (Table 7). The range of astigmatism after 
suture removal in the former group was 7.7 
diopters (—6.70 to +1.00) for 90% of the eyes 
(Table 7) compared with a range of 5.25 diop- 
ters (—2.00 to +3.25) for the group of 83 eyes 
with less than 3.0 diopters of postoperative 
astigmatism. 

The theory of the selective suture removal 
technique is based on the assumption that the 
corneal curvature can be modified in the early 
postoperative period and then allowed to re- 
main in a given configuration for more than 
one to two or more years."''" If the theory is 
correct, that is, the wound permitted to heal in 
a more round configuration, one might expect 
less change in astigmatism (and presumably 
lesser amounts of astigmatism) than if all su- 
tures were removed early in the postoperative 
period. In this study, no significant difference 
was found in mean corneal astigmatism be- 
tween groups of eyes that had all sutures re- 
moved at various postoperative time periods 
(Table 3) (multiple regression, F = 2.23, P = 
.133). However, the largest individual corneal 
curvature changes were found in the time peri- 
od closest to surgery, which suggested that the 
wound was not stable. Furthermore, a smaller 
mean change in astigmatism was seen in the 
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TABLE 6 
EFFECT OF PREOPERATIVE CORNEAL ASTIGMATISM 
ON POSTKERATOPLASTY ASTIGMATISM 





AMOUNT OF MEAN ASTIGMATISM (D) 
PREOPERATIVE a 
KERATOMETRY BEFORE AFTER 

ASTIGMATISM SUTURE SUTURE 
(D) NO. OF EYES* REMOVAL REMOVAL' 
<3 68 3.73 3.34 
3-5 21 3.01 2.52 
>5 19 3.70 3.03 





*Preoperative keratometry was not obtainable on all eyes. 
‘Latest readings after suture removal. 


groups of eyes in which all sutures were re- 
moved before 18 months (mean change, 0.54 
diopter) compared to those with sutures left in 
place for greater lengths of time (mean change, 
0.17 diopter), although this difference was not 
significant (Table 3). These two findings sug- 
gest that leaving sutures in place for extended 
periods of time after selective interrupted su- 
ture removal has been completed will permit 
wound healing in an acceptable configuration. 
The effect of the suture slowly biodegrading 
over time may also have a beneficial effect on 
wound configuration by allowing the wound to 
adapt slowly to a given configuration. 
Oversize donor buttons have been used 
widely for the last ten years because they make 
wound closure easier. In aphakic eyes, oversize 
grafts have been recommended to decrease the 
incidence of postkeratoplasty glaucoma.) In- 
creasing the disparity of the donor size to the 
recipient size has also been expected to in- 
crease the mean corneal curvature.!:!*”! In this 
series, | used a polycarbonate block to trephine 
donor buttons.” With this technique, trephines 
oversized by 0.75 mm in diameter tended to 
produce 0.5-mm oversize buttons.” There was 


no apparent effect of increasing donor/recipient 
disparity on astigmatism (analysis of covari- 
ance, F = 0.162, P = .92), nor was there an 
effect of different donor/recipient combinations 
on astigmatism (analysis of covariance, F = 
0.057, P =.79). 

Previous analysis of astigmatic results with 
the present technique suggested an effect at- 
tributable to the status of the lens. Phakic eyes 
(mean astigmatism, 2.99 diopters) tended to 
have less astigmatism than the other groups of 
eyes, but the difference was not significant 
(analysis of covariance, F = 1.2, P = .3). 

It should be noted that if I only reported 
keratoconus cases (61 eyes, Table 2), I would 
have reported a mean astigmatism of 2.9 diop- 
ters, whereas the mean astigmatism for the 
entire series of 188 eyes was 3.5 diopters. 
Therefore, reporting a series of selected cases 
from an unknown, larger patient population 
may not provide accurate astigmatic results. 


Discussion 


There are many factors that may affect post- 
keratoplasty corneal curvature,” including tilt 
of the trephine on the donor or recipient cor- 
nea,” placement of an oval donor cornea in a 
spherical recipient opening (or vice versa),!” an 
improperly fitted scleral fixation ring, eccentric 
location of the trephine on the donor or recipi- 
ent cornea,“ and suture pattern and tech- 
nique.» Although these factors are probably 
important, good surgical technique can reduce 
their influence; selective suture removal can 
partially treat the astigmatism they create. 

Previous studies of postkeratoplasty astig- 
matism using oversize donor buttons have re- 
ported the results of more than one surgeon or 
multiple surgical techniques (Table 1). Some 
studies have been retrospective and selected 


TABLE 7 
ASTIGMATISM IMMEDIATELY BEFORE VS AFTER SUTURE REMOVAL 





BEFORE 
SUTURE 
PRESUTURE REMOVAL NO. OF REMOVAL 
ASTIGMATISM (D) EYES (D) 
<3.0 83 1.57 
3-5 A AT 3.93 
>5 BD 42 7.63 


AFTER 
SUTURE CHANGE 
REMOVAL RANGE OF CHANGE INTERVAL” 
(0) (0) (0) 
2.13 -2.75 to +6.25 -2.00 to +3.25 
3.53 -4.00 to +4.87 -4.00 to +3.50 
5.34 -9.80 to +2.60 -6.70 to +1.00 


8 


*Range encompasses 90% of the eyes. 
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from a larger, undescribed population of pa- 
tients with corneal transplants.” Most of the 
studies have published results with some su- 
tures in place or with less than 14 months of 
postkeratoplasty follow-up (Table 1). Most of 
the studies have reported signficant patient 
dropout. The present study is unique in that it 
reports the results of one surgeon performing 
the same suture and surgical technique in a 
prospective study with no patient dropout, and 
a mean follow-up period of 43 months (Fig. 4), 
with 78% of eyes followed up for more than two 
years after surgery and 58% followed up for 
more than three years after surgery. 

This study was not randomized. It is possible 
that different results (better or worse) may be 
found in a prospective, randomized study per- 
formed by only one surgeon who uses more (or 
fewer) interrupted sutures with the same con- 
tinuous 16-~m suture technique described 
herein. Because a previous analysis of my cases 
performed with interrupted sutures or continu- 
ous 10-0 nylon sutures before the present study 
demonstrated excessive astigmatism (4.57 and 
6.44 diopters, respectively),' I did not want to 
use a technique that produced excessive astig- 
matism in my hands in order to have a group 
for comparison. My improved results may be a 
result of increased surgical experience since my 
original publication’ because the astigmatism 
results from a concurrent group of cases per- 
formed with interrupted sutures may have 
been similar to the result of the current study. 
However, an analysis of my astigmatism results 
on a year-by-year basis suggests there was no 
difference using the same technique (Table 4) 
(multiple regression, P = .479). I chose not to 
use a double-continuous suture technique 
because when one removes the 10-0 suture 
from the double-continuous suture at two 
months,®"!® the amount of astigmatism that 
remains cannot be changed until the 11-0 su- 
ture is removed 12 to 14 or more months later or 
when compression sutures are added. 

Previous results of the selective suture re- 
moval technique demonstrate that it can reduce 
astigmatism after corneal transplantation while 
sutures are in place.'’" The advantage of this 
technique is to permit rapid recovery of visual 
acuity compared to techniques that require all 
sutures to be removed before a final spectacle 
prescription can be given. An additional bene- 
fit of the procedure is that it reduces astigma- 
tism (Table 1). It appears that this technique is 
most effective when the cornea is allowed to 
heal in a fixed configuration. If the 16-~m 


suture is removed before 18 months, a greater 
change in astigmatism will occur compared to 
when sutures are left in place 18 or more 
months (Table 3). Therefore, based on my re- 
sults, leaving sutures in place for 18 or more 
months appears to provide a more stable 
wound and less corneal curvature change after 
suture removal. If sutures are removed well 
before the wound has healed, unpredictable 
results may occur. 

The mean corneal astigmatism reported in 
this study was 3.5 diopters when all sutures 
were removed. The mean astigmatism for the 
remaining 254 eyes with some interrupted su- 
tures and the continuous suture in place was 
3.0 + 2.3 diopters (range, 0 to 11 diopters) 
(unpublished data). The present group of 188 
eyes without sutures contains many eyes with 
excessive astigmatism that could not be re- 
duced by selective suture removal and conse- 
quently underwent removal of the 16-um su- 
ture in hopes of reducing astigmatism. This 
group also contains eyes in which the 16-um 
suture broke spontaneously before the selec- 
tive suture removal technique was complete. 
This group consisted of 48 eyes in 1983 (mean 
astigmatism, 4.9 diopters).? As more suture 
removal cases were added, it grew to 65 eyes in 
1984 (mean astigmatism, 3.78 diopters), and 
117 eyes in 1985 (mean astigmatism, 3.4 diop- 
ters). I expect the mean astigmatism to drop 
further as more eyes are added to this popula- 
tion from the present group of eyes with su- 
tures, whose mean astigmatism is lower (3 
diopters) than the group of eyes whose sutures 
have been removed (3.5 diopters). The tech- 
nique is not a panacea, since 59 of 186 eyes 
(32%) had a worsening of astigmatism ranging 
from 0.5 to more than 4 diopters (Table 5, Fig. 5) 
after suture removal. Forty-eight (26%) of the 
eyes had an increase of more than 1 diopter 
after suture removal. 

Although my previous suture technique with 
oversize grafts produced excessive astigma- 
tism,! the use of the selective suture removal 
technique reduced the astigmatism associated 
with increased graft/recipient disparity.'" The 
current technique does not appear to increase 
risks to the transplant compared with other 
techniques. Until such time as we are able to 
control the factors that lead to astigmatism, the 
technique of selective suture removal allows 
the corneal surgeon to provide patients with a 
reasonable level of astigmatism with early visu- 
al rehabilitation. These results do not preclude 
the possibility that one surgeon may obtain the 
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same or better results with a different surgical 
or suture removal technique. Whether or not 
different patterns of interrupted 10-0 sutures 
combined with a continuous 11-0 suture can be 
as effective will require additional study. 
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OPHTHALMIC MINIATURE 
You prefer to stand by the window? I understand. You like my little view. 
Have you noticed that the narrower the view the more you can see? 


Walker Percy, Lancelot 
New York, Avon Books, 1977, p. 1 


A Study of Race Matching Between Donor and Recipient 


in Corneal Transplantation 


David C. Musch, Ph.D., Roger F. Meyer, M.D., Alan Sugar, M.D., 
and H. Kaz Soong, M.D. 


We investigated the influence of a racial 
match or mismatch between the corneal donor 
and recipient on the risk of endothelial rejec- 
tion and subsequent graft failure in 998 corne- 
al transplant recipients. Actuarial survival 
analysis showed no significant difference in 
the cumulative risk of endothelial rejection 
between the 676 race-matched and 322 race- 
mismatched recipients. Recipients who had 
preoperative factors that placed them at a 
higher risk of endothelial rejection (n = 208) 
also were not subject to a higher incidence of 
endothelial rejection if they received race- 
mismatched tissue. Graft failure after endo- 
thelial rejection was not found to differ among 
race-matched or -mismatched groups. 


ENDOTHELIAL GRAFT REJECTION after pene- 
trating keratoplasty is a frequent postoperative 
complication, occurring in 16% to 30% of recipi- 
ents in large series with several years of 
follow-up.™? While the rejection episode is 
often reversible with prompt recognition and 
treatment, the corneal recipient may have irre- 
versible pathologic changes in the corneal graft 
resulting from an unrecognized allograft rejec- 
tion, noncompliance with the prescribed treat- 
ment, or treatment-resistant endothelial rejec- 
tion. The frequency of such occurrences has 
made endothelial rejection one of the leading 
causes of graft failure after penetrating kerato- 
plasty. 1*4 
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While some risk factors are widely recog- 
nized, such as previous graft failure as a result 
of endothelial rejection and preoperative stro- 
mal vascularity, ***® the need for race matching 
between the corneal donor and recipient to 
reduce the incidence of endothelial rejection 
has not been clarified. 

Studies of graft and patient survival after 
renal transplantation have addressed the effect 
of donor and recipient racial concordance. Sev- 
eral studies that addressed race matching be- 
tween the renal donor and recipient reported 
an increased risk of renal graft failure among 
recipients receiving a kidney from a donor of 
another race.™ Other kidney transplantation 
studies, however, have failed to show such an 
effect. 1°." 

We undertook this study to evaluate the risk 
of endothelial graft rejection and subsequent 
graft failure in recipients receiving tissue from 
race-matched or -mismatched donors. 


Material and Methods 


During a six-year period (1980 through 1985), 
ophthalmic information from the medical rec- 
ords of all patients undergoing penetrating 
keratoplasty surgery at our institution was en- 
tered into a computerized database (the Michi- 
gan Corneal Transplantation Patient Registry). 
Follow-up on these patients (n = 1,287) contin- 
ues to the present time. This database was 
accessed for the purposes of this study. 

Information on the race of the corneal donor 
was obtained from tissue report forms, which 
are completed by the personnel involved in 
tissue harvesting. Since the donor’s race was 
not routinely recorded in the early 1980s, infor- 
mation on the donor race was available for only 
1,006 (78.2%) of the penetrating keratoplasty 
procedures performed. 

Endothelial rejection episodes were noted 
from the patient’s medical record, which docu- 
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ments the clinical judgment of the attending 
staff, who are ophthalmic specialists in cornea 
and external disease. In the few cases where a 
referring physician noted an endothelial rejec- 
tion occurrence, confirmation for the diagnosis 
was sought from the attending staff to whom 
the patient was referred. 

In order to evaluate the time-related inci- 
dence of endothelial rejection in a group of 
patients who had variable entry and exit, and 
therefore variable follow-up, the product-limit 
(Kaplan-Meier) estimate of the cumulative sur- 
vival curve was used.” Comparison of survival 
curves was performed by using the Mantel-Cox 
and generalized Wilcoxon tests, as generated 
from statistical software.” 


Results 


After excluding the few nonblack, nonwhite 
donors (n = 3) and recipients (n = 5), 998 cases 
were included in this study. Our sources of 
corneal donor tissue yield a donor racial distri- 
bution that is 30% black and 70% white, while 
our corneal transplant recipients represent a 
tertiary referral population that is about 5% 
black and 95% white (Table 1). Since tissue 
distribution occurs randomly, without regard 
to donor or recipient race, the expected and 
observed donor/recipient racial matches and 
mismatches are almost identical (Table 2). A 
racial match occurred in 676 (67.7%) corneal 
transplant surgeries, while a racial mismatch 
occurred in 322 (32.3%) surgeries. Most of the 
racial mismatches (n = 285, 88.5%) occurred 
when a white recipient received corneal tissue 
from a black donor. The two groups (race 
matched and race mismatched) did not differ 
by age, sex, preoperative stromal vascularity, 
or primary diagnoses (Table 3). 

Endothelial rejection episodes occurred in 


TABLE 1 
RACIAL DISTRIBUTION OF DONOR AND RECIPIENT 

GROUPS 

(N = 998) 

RACE 
BLACK WHITE 
GROUP NO. (%) NO. (%) 
Donors 299 (30.0) 699 (70.0) 


Recipients 51 (5.1) 947 (94.9) 


TABLE 2 
EXPECTED AND OBSERVED RACIAL MATCHES AND 
MISMATCHES BETWEEN DONORS AND RECIPIENTS 


DONOR/RECIPIENT 


RACE EXPECTED OBSERVED 
Match 
White/white 664 662 
Black/black 15 14 
Mismatch 
Black/white 284 285 
White/black 35 37 


135 (20.0%) of the patients receiving race- 
matched tissue, and 63 (19.6%) of those receiv- 
ing race-mismatched tissue. Since these inci- 
dence rates are influenced by variable lengths 
of follow-up, the cumulative risk of endothelial 
rejection after penetrating keratoplasty was 
contrasted between groups using Kaplan-Meier 
survival analysis techniques (Fig. 1). Survival 
curves for the race-matched and race- 
mismatched groups did not differ significantly 
through 36 months of follow-up (P = .98, 
Mantel-Cox test; P = .78, generalized Wilcoxon 
test). 

The 208 patients (20.8%) with preoperative 
factors that predispose to endothelial rejection 
(previous graft failure or stromal vascularity) 
were evaluated separately to determine if racial 
matching of tissue was beneficial in this sub- 
group. Comparison of the cumulative risk of 
endothelial rejection in race-matched (n = 142) 
and race-mismatched (n = 66) high-risk recipi- 


TABLE 3 
COMPARISON OF PREOPERATIVE CHARACTERISTICS 
IN RACE-MATCHED AND -MISMATCHED RECIPIENTS 


PREOPERATIVE RACE-MATCHED RACE-MISMATCHED 
CHARACTERISTIC (N = 676) (N = 322) 
Age (mean yrs) 63.5 61.0 
Sex (%F) 59.0 57.8 
Stromal vascularity (%) 12.1 13.1 
Diagnosis (%) 
Pseudophakic bullous 
keratopathy 21.6 22.7 
Aphakic bullous 
keratopathy 16.4 13.4 
Fuchs’ dystrophy 15.8 14.9 
Keratoconus A 13.7 
Failed graft 10.5 10.2 
Other 24.6 25.0 
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ents (Fig. 2) showed no significant overall dif- 
ference (P = .40, Mantel-Cox test; P = .63, 
generalized Wilcoxon test), although further 
follow-up will be necessary to produce suffi- 
cient sample sizes to evaluate differences in the 
risk of rejection 18 months and more after 
surgery. 

Finally, graft failure caused by an endothelial 
rejection episode was investigated to deter- 
mine if the donor and recipient’s racial make- 
up influenced this outcome. The overall, crude 
incidence of graft failure caused by endothelial 
rejection in those receiving race-matched tissue 
was 3.0% (n = 20) compared to 2.2% (n = 7) in 
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Fig. 1 (Musch and associates). 
Kaplan-Meier analysis of the risk of 
endothelial rejection after pene- 
trating keratoplasty in race- 
matched and -mismatched recipi- 
ents (P = .98, Mantel-Cox test; P = 
.78, generalized Wilcoxon test). 


36 


those receiving race-mismatched tissue. Survi- 
val analysis of the time-related risk of graft 
failure caused by rejection (Fig. 3) showed no 
significant difference between groups (P = .54, 
Mantel-Cox test; P = .24, generalized Wilcoxon 
test). 


Discussion 


Corneal donor tissue is currently distributed 
without regard to the respective races of the 
donor and recipient. While there are no pub- 


Fig. 2 (Musch and associates). 
Kaplan-Meier analysis of the risk of 
endothelial rejection after pene- 
trating keratoplasty in race- 
matched and -mismatched, high- 
risk recipients (P = .40, Mantel- 
Cox test; P = .63, generalized Wil- 
coxon test). 
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--- Donor - Recipient Race Mismatch 
(n= 322 at baseline) 


— Donor-Recipient Race Match 
(n= 676 at baseline) 
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lished investigations on the need for race 
matching in corneal transplantation, several 
studies in the renal transplantation literature 
have quantified actuarial graft survival rates by 
donor and recipient races, with inconsistent 
results.™!! No mismatch effect was found in 
several studies,!®!"! while a recent actuarial sur- 
vival analysis of 889 cadaver renal transplant 
recipients reported that both graft and patient 
survivals are improved when donors and recip- 
ients are of the same race (black or white).? The 
degree to which results from renal transplanta- 
tion studies can be related to corneal transplan- 
tation is probably small, however, because of 
the evident disparity in the two systems and 
procedures. 

Given the random nature of corneal tissue 
distribution at our center, this retrospective 
outcome evaluation of corneal transplantation 
in race-matched and race-mismatched recipi- 
ents can be considered a fortuitous randomized 
clinical trial. The two groups differ only on the 
comparability of the donor and recipient’s race. 

We found no significant difference in the 
cumulative risk of endothelial rejection and 
subsequent graft failure between race-matched 
and race-mismatched groups, both in the over- 
all recipient population and in those at high 
risk of endothelial rejection before surgery. 
While our sample sizes were sufficiently large, 
so that adequate statistical power was available 
to detect meaningful differences in risk, long- 
term follow-up will be necessary to state with 
certainty that no difference will be seen at five 
or ten years after surgery. The long-term, post- 
keratoplasty natural progression of both out- 
comes (endothelial rejection and graft failure 
from an endothelial rejection) are not well 





Time After Surgery (months) 


n=33 Fig. 3 (Musch and associates). 

| Kaplan-Meier analysis of the risk of 
graft failure caused by endothelial 
rejection after penetrating kerato- 
plasty in race-matched and -mis- 
matched recipients (P = .54, 
Mantel-Cox test; P = .24, genera- 
lized Wilcoxon test). 


36 


enough delineated to permit us to conclude 
that no difference will be seen with further 
follow-up. Within the first two to three years 
after surgery, however, the race-matched and 
-mismatched groups did not show any statisti- 
cal differences in the risk of each outcome. 

Interestingly, the endothelial rejection survi- 
val curves of high-risk race-matched and 
-mismatched recipients show some suggestion 
of separation as follow-up continues, albeit 
lacking statistical difference. While only fur- 
ther follow-up will enable us to evaluate defini- 
tively this possible trend, it is in these recipi- 
ents that HLA matching has been postulated to 
be effective in reducing the risk of endothelial 
rejection and graft failure, * and toward 
whom a multicenter clinical investigation is 
now directed.” Although an individual race 
mismatch does not necessarily imply a greater 
degree of HLA mismatch, the prevalence of 
HLA mismatches in the race-mismatched 
group is probably greater than that in the 
race-matched group, given the differences ex- 
tant in the HLA-A and -B loci antigen frequen- 
cies for North American white and black popu- 
lations. Our lack of donor HLA typing 
information prevents us from quantifying the 
degree of HLA mismatch in our recipient 
group. 

While we await the results of studies, such as 
the Collaborative Corneal Transplantation 
Studies," to provide direction on the need for 
tissue matching in penetrating keratoplasty, 
this study provides no rationale for race match- 
ing of the corneal donor and the corneal trans- 
plant recipient in an effort to reduce the risk of 
endothelial rejection or graft failure caused by 
endothelial rejection. 
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OPHTHALMIC MINIATURE 
He suffered the strange pangs of a conscience suddenly operated on for a 
cataract. He could see what it revolted him to see. 


Victor Hugo, Les Miserables 


New York, New American Library, 1987, p. 1325 


The Effect of Radial Keratotomy on Contrast Sensitivity 


M. M. Krasnov, M.A.Sc., S. E. Avetisov, N. V. Makashova, and V. R. Mamikonian 


In the period after surgical correction of 
myopia and astigmatism in 30 patients (44 
eyes) by radial keratotomy, contrast sensitivi- 
ty deteriorated slightly. The disturbances, 
however, were transitory, and the general 
trend was toward restoration of function. 
Strict adherence to an adequate operative tech- 
nique prevented a marked decline in contrast 
sensitivity. The decrease must be considered 
before surgery, particularly in patients who 
need a high degree of fine motor control. 


THE DEGREE OF reduction in myopia and astig- 
matism and postoperative corrected or uncor- 
rected visual acuity are the primary criteria 
used to evaluate the effectiveness of surgical 
correction of myopia and astigmatism. Clinical 
experience has shown that after a technically 
adequate operation, both corrected and uncor- 
rected visual acuity may be worse than before 
surgery. Some investigators emphasize that 
many patients complain of “visual discom- 
fort,” particularly during the first few postop- 
erative months. 

This phenomenon may be attributed to post- 
operative optical aberrations caused by distort- 
ed topographic relationships in the central part 
of the cornea, the development of irregular 
astigmatism, or opacities at the sites of the 
incisions that extend almost to the central opti- 
cal zone. Measurements of maximum visual 
acuity with high-contrast optotypes do not re- 
flect the influence of these aberrations on the 
resolution capacity of the eye. However, a more 
sensitive testing method, called contrast sensi- 
tivity, determines visual accuracy at medium 
contrast levels.’ 
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The purpose of this study was to evaluate the 
effect of surgical correction of myopia and 
astigmatism on contrast sensitivity. 


Material and Methods 


We studied 44 eyes of 30 patients. Eighteen 
eyes were myopic and 26 had myopic astigma- 
tism. All eyes were examined preoperatively 
and then again at one to four weeks, 2% to 
four months, and ten to 12 months after sur- 
gery. The reduction in myopia ranged from 3.5 
to 7.5 diopters (mean, 5.75 diopters). The re- 
duction in myopic astigmatism ranged from 1.0 
to 3.75 diopters (mean, 2.85 diopters). Four to 
six radial corneal incisions were made in each 
eye, leaving an intact central zone that was 
3 mm in diameter. A micrometer knife with a 
metal blade was used to create incisions 90% to 
96% of the central thickness. Transpalpebral 
compression with a special meniscus was used 
postoperatively.” 

Contrast sensitivity was studied on a televi- 
sion system. The size of the stimulation field 
corresponded to an angle of vision of 1.4 de- 
grees at a distance of 5.0 m using a sinusoidal 
pattern. The spatial frequency of the patterns, 
that is, the number of cycles per degree of the 
visual angle, varied from 2 to 32. Contrast was 
changed discretely from 0.01 to 0.69 to produce 
52 different levels. The threshold level was 
determined by increasing contrast from the 
subliminal level at a given spatial frequency 
until the patient could recognize the grid pat- 
tern. Thus, the threshold level for each pattern 
was the minimum contrast level required for 
resolution of the grid elements, which depend- 
ed on the spatial frequency of the grid. The 
value reciprocal to the threshold level was des- 
ignated contrast sensitivity. 

Contrast perception was tested twice at each 
spatial frequency with the pattern oriented 
both vertically and horizontally. The two meas- 
urements were averaged to obtain the final 
result. 
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TABLE 1 
PREOPERATIVE AND POSTOPERATIVE THRESHOLD LEVEL (MEAN + S.D.)* 
LENGTH SPATIAL FREQUENCY (CYCLES/DEG) 
OF VERTICAL PATTERNS HORIZONTAL PATTERNS 
FOLLOW-UP 
PERIOD 2 4 s 16 32 2 4 8 16 32 
Before surgery 0.0199 0.0122 0.0127 0.0431 0.5233 0.0207 0.0116 0.0153 0.0551 0.5285 
| +0.0025 +0.0008 +0.0009 +0.0061 +0.0581 +0.0003 +0.0003 +0.0010 +0.0103 +0.0700 
1 wk to 1 mo 0.0337 0.0209 0.0240 0.0768 0.6012 0.0437 0.0284 0.0357 0.1592 0.5954 
after surgery +0.0072 +0.0036 +0.0048 +0.0240 +0.0741 +0.0064 +0.0059 +0.0081 +0.0500 +0.0932 
(n = 44) 
P value NS 05 05 NS NS 01 01 05 05 NS 
Before surgery 0.0197 0.0153 0.0167 0.0630 0.4654 0.0247 0.0266 0.0396 0.0884 0.5107 
+0.0020 +0.0015 +0.0018 +0.0018 +0.0555 +0.0045 +0.0082 +0.0230 +0.0339 +0.0426 
2.5 to 4 mos 0.0353 0.0240 0.0282 0.1029 0.5059 0.0741 0.0414 0.0363 0.1372 0.6126 
after surgery +0.0048 +0.0029 +0.0043 +0.0203 +0.0786 +0.0253 +0.0074 +0.0074 +0.0446 +0.0467 
(n = 40) 
P value 01 01 05 NS NS NS NS NS NS NS 
Before surgery 0.0190 0.0153 0.0166 0.0952 0.4955 0.0284 0.0182 0.0260 0.0587 0.5159 
+0.0022 +0.0020 +0.0015 +0.0515 +0.0653 +0.0064 +0.0048 +0.0548 +0.0183 +0.0890 
10 to 12 mos 0.0177 0.0134 0.0169 0.0625 0.4920 0.0343 0.0280 0.0247 0.1094 0.5072 
after surgery +0.0013 +0.0019 +0.0033 +0.0176 +0.0744 +0.0084 +0.0084 +0.0073 +0.0325 +0.0712 
(n = 36) 
P value NS NS NS NS NS NS NS NS NS NS 
“NS, not significant. 
Results in threshold level disappeared. Moreover, 


The results of assessing the contrast sensitiv- 
ity curve at different intervals after the opera- 
tion are presented in Table 1 and Figures 1 
through 3. The mean values of maximum visual 
acuity were similar before and after surgery 
(Table 2). At up to four months after surgery, 
there was a slight reduction in maximum visual 
acuity. At the same time there was a decline in 
contrast sensitivity, as indicated by higher 
threshold level values at all levels of spatial 
frequency. However, while the difference be- 
tween preoperative and postoperative mean 
threshold level values within the first month 
after surgery was significant at six of ten spatial 
frequency levels, it retained statistical signifi- 
cance at only three spatial frequency levels by 
the end of four months. This demonstrated the 
general trend of restoration of normal contrast 
sensitivity. Subsequently, this difference be- 
came nonsignificant at all spatial frequency 
levels. Thus, the early tendency of an increase 


there was an increase in contrast sensitivity. At 
six of ten spatial frequency levels (2, 4, 16, and 
32 cycles per degree for vertical, and 8 and 32 
cycles per degree for horizontal patterns), post- 
operative mean threshold level values were 
lower than before the operation, while contrast 
sensitivity was correspondingly higher. 


TABLE 2 
PREOPERATIVE AND POSTOPERATIVE VISUAL ACUITY 





LENGTH OF VISUAL ACUITY (MEAN + S.D.) 
FOLLOW-UP 
PERIOD PREOPERATIVE POSTOPERATIVE 
1 wk to 1 mo 0.91 + 0.0259 0.88 + 0.0225 
(n = 44) 
2.5 to 4 mos 0.90 + 0.0112 0.86 + 0.0148 
(n = 40) 
10 to 12 mos 0.83 + 0.0239 0.83 + 0.0258 
(n = 36) 





“Some eyes were lost to follow-up over time. 
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Fig. 1 (Krasnov and associates). The contrast sensitivity curves before (solid lines) and one week to one month 
after (dotted lines) surgery. A, vertical patterns; B, horizontal patterns. 


10C 100 


80 





40 i 
fq 
4 
Gao 
O 
29) 
20 
20 Y 
> 
10 ke 
H 
> 
8 ME: 
H 
u) 
Z 
ea) 
(p) 
4 TE 
2 
E+ 
Z 
O 
n > "3 
l l 
l 2 4 8 10 16 20 30 40 l 2 4 8 10 16 20 30 40 
SPATIAL FREQUENCY ( LOG SCALE, CYCLES/ DEGREE ) 


Fig. 2 (Krasnov and associates). The contrast sensitivity curves before (solid lines) and 2.5 to four months after 
(dotted lines) surgery. A, vertical patterns; B, horizontal patterns. 
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Fig. 3 (Krasnov and associates). The contrast sensitivity curves before (solid lines) and ten to 12 months after 
(dotted lines) surgery. A, vertical patterns; B, horizontal patterns. 


Discussion 


Deterioration of contrast sensitivity in the 
early postoperative period is caused by aberra- 
tions from irregular astigmatism (keratometry 
shows distortion of mires and loss of mutually 
perpendicular arrangement of principal meridi- 
ans). Another cause is density of the termina- 
tion of corneal incisions in the optical zone, 
which may result in diffraction. Irregular astig- 
matism does not usually persist in the follow- 
ing months, and corneal opacities of the cornea 
become less dense. This leads to restoration of 
contrast sensitivity ten to 12 months after the 
operation. 


Thus, it is necessary to ensure a proper con- 
figuration of the intact central zone and to 
make the incisions carefully to prevent the 
formation of coarse postoperative scars. 





References 





1. Waring, G. O., Lynn, M. J., Gelender, H., and 
the PERK Study Group: Results of the Prospective 
Evaluation of Radial Keratotomy (PERK) study one 
year after surgery. Ophthalmology 92:177, 1985. 

2. Krasnov; M. Ma Grusha, O; V., Avetisov, 
S. E., Mamikonian, V. R., and Kholmskii, A. A.: 
Method of orthokeratotomy in surgical correction of 
myopia. Vestn. Oftalmol. Mar.-Apr.:24, 1983. 


a sO 


Necrotizing Keratitis Caused by Capnocytophaga ochracea 


5 ee ee E 


David G. Heidemann, M.D., Stephen C. Pflugfelder, M.D., Jan Kronish, M.D., 
Eduardo C. Alfonso, M.D., Steven P. Dunn, M.D., and Saul Ullman, M.D. 


We studied three cases of Capnocytophaga 
keratitis that demonstrated stromal necrosis 
and a ring infiltrate. In all cases, the keratitis 
occurred in a previously diseased or trauma- 
tized cornea. One patient was treated with 
chronic antiamoebic therapy for presumed 
Acanthamoeba keratitis. Two cases resulted in 
corneal perforation. Laboratory isolation was 
difficult because of slow, fastidious growth. 
Capnocytophaga is not uniformly sensitive to 
commonly used topical antibiotics such as the 
cephalosporins and aminoglycosides, but may 
respond to treatment with topical 
clindamycin. 


CAPNOCYTOPHAGA (formerly Bacteroides och- 
racea and Centers for Disease Control bio- 
group DF-1) is a gram-negative fusiform- 
shaped bacterium, known for its gliding motili- 
ty and capnophilic (CO:-loving) metabolism, 
Capnocytophaga is part of the normal human oral 
flora and is sometimes found in sputum and 
throat specimens. It is a frequent cause of 
periodontitis and has caused a variety of infec- 
tions in immunocompromised and neutropenic 
patients.*” Recently, Capnocytophaga has been 
found to cause infections in nonimmuno- 
compromised patients.” Capnocytophaga con- 
junctivitis and canaliculitis have been report- 
ed." To our knowledge, only two cases of 
Capnocytophaga keratitis have been reported, 
both occurring in previously diseased or trau- 
matized corneas.” We report three additional 
cases that emphasize the clinical features of 
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stromal ring infiltrate associated with a necro- 
tizing keratitis, endothelial plaque, and poten- 
tial for severe inflammatory response. This 
organism must be considered in cases of 
necrotizing keratitis, since laboratory isolation 
may be difficult and it is relatively resistant to 
conventional topical antimicrobial therapy. 
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Case 1 

A 30-year-old woman was struck in the right 
eye with a piece of paper in December 1986 and 
developed a corneal abrasion, which healed in 
two days with pressure patching. In March 
1987 she noted recurrent pain and redness in 
her right eye and was treated with a three-week 
course of unknown topical antibiotics for ulcer- 
ative keratitis with no improvement. She was 
referred to the Bascom Palmer Eye Institute on 
April 8, 1987. Visual acuity in the right eye was 
hand motions. Slit-lamp examination demon- 
strated a central epithelial defect with a ring 
stromal infiltrate (Fig. 1). A presumptive clini- 
cal diagnosis of Acanthamoeba keratitis was 
made, and a corneal scraping and biopsy were 
performed. Gram, Giemsa, and _ calcofluor 
white stains were negative, and there was no 
growth on Escherichia coli overlaid nonnutrient 
blood agar. She was treated with topical 0.1% 
propamidine isethionate every hour, topical 
homatropine, paromomycin, 1% prednisolone 
phosphate, and clotrimazole cream four times a 
day, and 200 mg of ketoconazole by mouth 
daily. Eight days later, a second corneal biopsy 
was performed, but Gram, Giemsa, and calco- 
fluor white stains as well as cultures on E. coli 
overlaid nonnutrient blood agar were negative 
for Acanthamoeba. 

The keratitis worsened, and a severe anterior 
chamber reaction developed. Cyanoacrylate 
tissue adhesive was placed on the temporal 
biopsy site on May 25, 1987, because of im- 
pending perforation. On June 8, 1987, a mas- 
sive necrotizing keratitis associated with a cor- 
neal perforation at the inferior biopsy site was 
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Fig. 1 (Heidemann and associates). Case 1. Central 
epithelial defect with double ring stromal infiltrate. 


noted (Fig. 2). A 12-mm penetrating kerato- 
plasty with stripping of inflammatory mem- 
branes was performed on the same day. Histo- 
pathologic examination showed massive 
polymorphonuclear cell infiltration and necro- 
sis, but no Acanthamoeba cysts, trophozoites, or 
other organisms. Postoperative treatment con- 
sisted of hourly topical fortified cefazolin (50 
mg/ml) and Neosporin, as well as oral keto- 
conazole (200 mg/day) and prednisone (60 
mg/day). On June 12, 1987, C. ochracea was 
cultured from the corneal button on four differ- 
ent media, including blood and chocolate agar 
under increased carbon dioxide tension, blood 
agar in an anaerobic jar, and thioglycolate 
broth. A persistent epithelial defect was pres- 
ent postoperatively, and on July 1, 1987, a 
superior peripheral stromal ring infiltrate was 
noted. Corneal scrapings were performed and 
yielded no growth. The infiltrate and anterior 
chamber reaction increased, and on July 10, 
1987, oral azathioprine (50 mg/day) was pre- 
scribed for presumed allograft rejection. The 
clinical course worsened, and on July 15, 1987, 
a repeat 12-mm penetrating keratoplasty was 
performed. Postoperatively, the corneal epithe- 
lium did not heal and a tarsorrhaphy was per- 
formed. It was subsequently discovered that 
she had been frequently and regularly using 
topical tetracaine and proparacaine since her 
symptoms began in March 1987. All topical 
medications were stopped, and the epithelium 
healed within several weeks. Visual acuity in 
December 1987 was light perception with pro- 
jection. The graft was edematous and an intu- 
mescent cataract was present. 
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Fig. 2 (Heidemann and associates). Case 1. Necro- 
tizing keratitis with corneal perforation at inferior 
biopsy site. 


Case 2 

A 40-year-old man was splashed in his left 
eye with an organic solvent used for stripping 
paint on June 22, 1986. His eyes were immedi- 
ately irrigated with water and he was referred 
to the Bascom Palmer Eye Institute. Visual 
acuity was 20/400 in the left eye, with moderate 
conjunctival injection and a large central epi- 
thelial defect. There was a mild anterior cham- 
ber reaction. Treatment consisted of pressure 
patching, bacitracin zinc-polymyxin B sulfate 
ointment, and 5% homatropine eyedrops two 
times daily. After initial improvement, a total 
epithelial defect developed with diffuse stro- 
mal edema, Descemet’s folds, and moderate 
anterior chamber reaction. Treatment was 
changed to topical tobramycin (3 mg/ml), 1% 
prednisolone acetate, and 1% cyclopentolate 
four times daily. The epithelium began to heal, 
but on July 1, 1986, a peripheral stromal ring 
infiltrate with a large central endothelial plaque 
developed. The patient was treated with 80 mg 
of prednisone by mouth daily. Results of 
B-scan ultrasonography of the posterior seg- 
ment were normal. On July 9, 1986, the anterior 
chamber reaction increased and a 60% hypopy- 
on was present (Fig. 3). Corneal scrapings were 
performed for smears and cultures. Gram and 
Giemsa stains demonstrated inflammatory cells 
but no organisms. On July 11, 1986, a corneal 
biopsy and anterior chamber lavage were per- 
formed. Peripheral corneal thinning developed 
and cyanoacrylate tissue adhesive was placed 
because of peripheral corneal thinning and im- 
pending perforation. By July 15, 1986, cultures 
of both the corneal scraping and biopsy yielded 
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Fig. 3 (Heidemann and associates). Case 2. Ring 
infiltrate, endothelial plaque, and 60% hypopyon. 


growth of C. ochracea on blood agar in the 
anaerobic jar, sensitive to clindamycin and 
penicillin. Treatment was initiated with topical 
fortified penicillin (100,000 units/ml) and clin- 
damycin (50 mg/ml) every 30 minutes. On July 
19, 1986, cyanoacrylate tissue adhesive was 
applied to the superior peripheral cornea be- 
cause of impending perforation. On July 25, 
1986, diffuse stromal necrosis and a central 
corneal perforation plugged with necrotic de- 
bris was noted (Fig. 4). On the same day, a 
12-mm_ penetrating keratoplasty, anterior 
chamber membranectomy, synechialysis, and 
iridectomy were performed. Histopathologic 
examination showed diffuse polymorphonu- 
clear cell infiltration and necrosis, but no or- 
ganisms. Cultures of the corneal button were 
negative. The postoperative course was 
marked by an intense anterior chamber inflam- 
matory reaction. On Oct. 19, 1986, an edema- 
tous cornea and flat anterior chamber secon- 
dary to an intumescent lens were noted. The 
next day, a lens aspiration, anterior chamber 
membranectomy, and synechialysis were per- 
formed. Three months postoperatively, the pa- 
tient had diffuse corneal edema, normal intra- 
ocular pressure, and a visual acuity of light 
perception. 


Case 3 

An 83-year-old woman with a 20-year history 
of open-angle glaucoma had bilateral band ker- 
atopathy and a visual acuity of hand motions in 
the right eye. On Aug. 20, 1987, she underwent 
a superficial keratectomy in the right eye. She 
was treated with topical tobramycin (3 mg/ml) 
and 1% prednisolone acetate four times daily, 
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Fig. 4 (Heidemann and associates). Case 2. Mas- 
sive stromal necrosis and corneal perforation. 


250 mg of oral tetracycline four times daily, and 
pressure patching. On Sept. 22, 1987, a ban- 
dage contact lens was placed because of a 
nonhealing epithelial defect. Six days later, 
slit-lamp examination disclosed a large central 
epithelial defect, with a partial stromal ring 
infiltrate, and an area of stromal necrosis, with 
approximately 25% thinning (Fig. 5). Visualiza- 
tion of the anterior chamber was difficult. Cor- 
neal scrapings were performed, and treatment 
with hourly topical cefazolin (50 mg/ml) and 
tobramycin (14 mg/ml) was initiated. Three 
days later, cultures of both cornea and contact 
lens yielded growth of a gram-negative rod on 
chocolate and blood agar incubated under in- 
creased carbon dioxide tension. The organism 
was sensitive to cefazolin, but resistant to to- 





Fig. 5 (Heidemann and associates). Case 3. Central 
epithelial defect with stromal necrosis and partial 
ring infiltrate. 
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bramycin and gentamicin. The organism was 
later identified as C. ochracea by the Michigan 
Department of Public Health. The patient re- 
sponded slowly to treatment with topical cefa- 
zolin (50 mg/ml). On Oct. 28, 1987, visual 
acuity was light perception and slit-lamp exam- 
ination showed one pinpoint area of fluorescein 
stain, resolution of the infiltrate, superficial 
vascularization, and minimal anterior chamber 
reaction. 


Discussion 


Capnocytophaga is a dysgonic fermenter, and 
produces a yellow pigment on solid media. 
DNA base homology, biochemistry, and mor- 
phologic studies have yielded three species: C. 
ochracea, C. sputigena, and C. gingivalis." 

Capnocytophaga ochracea was formerly known 
as Fusobacterium nucleatum var. ochraceus, Ris- 
tella ochracea, and Bacteroides oralis var. elon- 
gatus.” It was later identified as Bacteroides 
ochraceus or Centers fot Disease Control bio- 
group DF-1. The taxonomy was rather confus- 
ing until recently, when two independent re- 
ports established that B. ochracea, Centers for 
Disease Control biogroup DF-1, and Capnocyto- 
phaga were synonymous.'” 

The two previously described patients with 
Capnocytophaga keratitis exhibited similar clini- 
cal features to our three patients (Table).” 
These two cases plus our three cases all oc- 
curred in previously diseased or traumatized 


corneas. In our three cases, each patient was 
receiving topical corticosteroids. Patient 1 was 
also receiving topical anesthetics and chronic 
antiamoebic therapy, which may have further 
predisposed her to infection. Secondary bacter- 
ial infectious keratitis developing during the 
treatment of Acanthamoeba keratitis has previ- 
ously been reported. 

In the five total cases, four patients had a 
peripheral stromal ring infiltrate, four patients 
had an inflammatory endothelial plaque, and 
two patients developed a severe anterior cham- 
ber inflammatory reaction and corneal perfora- 
tion. Capnocytophaga produces various patho- 
genic factors leading to complex interactions 
with host defenses. Capnocytophaga ochracea 
produces a protease that can degrade IgA-1 and 
polyclonal IgG, which may decrease local de- 
fenses and contribute to pathogenicity.” Capno- 
cytophaga ochracea produces a heat-stable, dia- 
lyzable substance that alters local neutrophil 
migration and morphology,” but it did not 
prevent massive neutrophil infiltration in our 
Patients 1 and 2. This neutrophil infiltration 
may have been caused by endotoxin-mediated 
alternate pathway complement fixation. All 
three species of Capnocytophaga produce an en- 
dotoxin.®” Many Capnocytophaga infections 
occur in patients who are neutropenic or have 
hematologic malignancies.*™”! Patient 1 had a 
persistently increased white blood cell count of 
greater than 20,000/mm’, but refused to under- 
go a bone marrow biopsy. 

Clinically, a necrotizing keratitis with stro- 
mal ring infiltrate may suggest several diagnos- 


CLINICAL FEATURES OF CAPNOCYTOPHAGA KERATITIS 
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AGE STROMAL RING 
(YRS), DIAGNOSTIC INFILTRATE TOPICAL TREATMENT 
INVESTIGATORS SEX HISTORY METHOD AND NECROSIS AND OUTCOME 
Roussel, Osato, 43, F Corneal edema Corneal scraping No Clindamycin; healed 
and Wilhelmus 
Roussel, Osato, 35, M Blunt trauma Corneal scraping Yes Clindamycin; healed 
and Wilhelmus 
Present study 
Case 1 30, F Anesthetic abuse Corneal button Yes Propamidine, clotrimazole, 
paromomycin; perforation; 
penetrating keratoplasty 
x2; failed 
Case 2 40, M Chemical injury Corneal scraping Yes Penicillin, clindamycin; 
and biopsy perforation; penetrating 
keratoplasty; failed 
Case 3 83, F Epithelial Corneal scraping Yes Cefazolin, tobramycin; 


debridement 


and contact lens 


healed 


m 
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tic possibilities, including Acanthamoeba, her- 
pes simplex, anesthetic abuse, as well as 
Pseudomonas, Proteus, or other endotoxin- 
producing gram-negative bacteria. In our three 
patients, the infiltrate was initially dry and did 
not have the typical appearance of suppurative 
keratitis caused by a gram-negative organism 
such as Pseudomonas. All three patients, howev- 
er, later developed massive necrotizing kerati- 
tis. The history of a previously diseased or 
compromised cornea, the clinical appearance, 
and the slow, insidious onset with relentless 
progression may be especially suggestive of 
Acanthamoeba keratitis. Patient 1 was treated for 
presumed Acanthamoeba keratitis, but culture 
and stain of two corneal biopsy specimens and 
the corneal button did not confirm this diagno- 
sis. The ring infiltrate may have been caused by 
chronic anesthetic abuse and it is not known if 
Capnocytophaga caused a primary or secondary 
infection. 

Isolation of Capnocytophaga is difficult and the 
diagnosis may be missed if proper culture tech- 
nique is not used. Capnocytophaga is a faculta- 
tive anaerobe and requires a CO,-enriched at- 
mosphere for growth. It may grow on 
CO;-enriched blood or chocolate agar or may 
grow only on anaerobic media. In Case 1, 
results of early corneal scrapings and biopsy 
specimens were negative, but were performed 
while the patient was receiving topical antibiot- 
ics. Later, cultures of the corneal button grew 
Capnocytophaga on COs-enriched blood and 
chocolate agar, blood agar in the anaerobic jar, 
and thioglycollate broth. In Case 2, cultures of 
the corneal scrapings and biopsy specimen 
grew Capnocytophaga in anaerobic media only. 
In Case 3, cultures of corneal scrapings and the 
contact lens grew Capnocytophaga on CO:-en- 
riched blood and chocolate agar. In all three 
cases, growth was not noted until three or more 
days after inoculation. Capnocytophaga is a fas- 
tidious organism, and even when proper cul- 
ture media and technique are used, isolation 
may be difficult because of slow growth or 
overgrowth by other organisms in uncommon 
instances of mixed infections or contaminated 
specimens.’ This emphasizes the importance of 
routinely stopping antibiotics before cultures, 
using media incubated in increased carbon di- 
oxide tension and anaerobic conditions, and 
holding cultures for greater than three days 
when evaluating infectious keratitis. If cultures 
are negative and the clinical course worsens, 
corneal biopsy should be considered. 

Capnocytophaga is sensitive to antimicrobial 
agents that have the greatest activity against 


anaerobes. In vitro sensitivity testing of Capno- 
cytophaga has demonstrated sensitivity to clin- 
damycin, penicillin, chloramphenicol, tetracy- 
cline, and carbenicillin, with relative resistance 
to aminoglycosides, polymyxins, and vanco- 
mycin. Sensitivity to the cephalosporins is vari- 
able.” Recently, beta-lactamase-producing 
strains have been reported.™ Both patients de- 
scribed by Roussel, Osato, and Wilhelmus” did 
not respond to initial therapy with topical and 
subconjunctival cefazolin or gentamicin, but 
healed with topical and subconjunctival clinda- 
mycin. Of our cases, one patient (Patient 3) 
healed slowly with topical cefazolin. The other 
two patients developed a severe necrotizing 
keratitis, resulting in corneal perforation. One 
patient (Patient 2) did not respond to appropri- 
ate topical therapy with penicillin and clinda- 
mycin, but the diagnosis was made late in the 
clinical course. The cornea of the other patient 
(Patient 1) perforated while the patient was 
receiving long-term antiamoebic therapy. 
Based on these cases as well as in vitro sensitiv- 
ity testing, topical clindamycin may be the 
most effective treatment for Capnocytophaga ker- 
atitis. 
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OPHTHALMIC MINIATURE 
It is only a vision of what is Not Possible, for there is only reality, and man 
is reality, and what is seen and felt and smelled and tasted and heard with 
our senses is the only objectivity, and only truth. We are too Advanced for 
myths; we have achieved maturity and wisdom and intellect. Begone with 


Myths! 


Taylor Caldwell, Dialogues With The Devil 
New York, Fawcett World Library, 1967, p. 14 
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Two of four cases of Mycobacterium 
fortuitum keratitis occurred after corneal sur- 
gery with contact lens wear, one was associat- 
ed with extended contact lens wear alone, and 
one occurred after a foreign body injury. All 
cases were characterized by pain, conjunctival 
hyperemia, stromal inflammation, and ulcera- 
tion. Diagnosis was made by culture and acid- 
fast staining of corneal scrapings. On the basis 
of published experience with amikacin for the 
treatment of nonocular M. fortuitum infec- 
tions, three patients were treated with topical 
amikacin. Two patients responded clinically, 
but histopathologic examination of a penetrat- 
ing keratoplasty specimen in one of the two 
disclosed persistent infection. One patient 
was cured of early disease by debridement 
alone. Rapid diagnosis and absence of cortico- 
steroid use were the two most important deter- 
minants of successful therapy. In advanced 
cases, infection may be cured and useful vi- 
sion restored by penetrating keratoplasty. 


A NONTUBERCULOUS MYCOBACTERIUM, Myco- 
bacterium fortuitum is widespread in the envi- 
ronment.' Long considered nonpathogenic, the 
atypical mycobacteria, including M. fortuitum, 
are now known to be capable of causing severe 
opportunistic human infections,” including in- 
dolent keratitis. Since the first report by Turner 
and Stinson in 1965,’ a total of 12 cases of M. 
fortuitum keratitis have been reported.*"’ Most 
cases have occurred after foreign body injury to 
the cornea. The keratitis has been characterized 
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by an indolent course and resistance to antibi- 
otics including conventional antituberculosis 
drugs. Visual outcome usually has been poor. 

Described herein are four additional cases. In 
only one did infection occur after foreign body 
injury; the remaining infections were associat- 
ed with surgery and contact lens use. On the 
basis of published experience with amikacin for 
the treatment of related infections,” topical 
amikacin was used to treat the keratitis in three 
patients. 


Case Reports 


Case 1 

A 35-year-old woman with severe myopia 
who had worn hard contact lenses for 15 years 
without problems developed pain in both eyes 
after receiving new lenses. A corneal abrasion 
occurred in the left eye four months later with- 
out ocular trauma or toxic exposure. The epi- 
thelial defect healed with pressure patching, 
but pain persisted. Prednisolone acetate 1% 
was administered four times daily without re- 
lief of symptoms, and a two-week trial of an 
extended-wear soft contact lens did not help. 

Examination disclosed a corrected visual acu- 
ity of R-E.: 20/25 and L.E.: 20/50. The right 
cornea was normal. The left cornea had a round 
l-mm diameter epithelial defect with irregular 
surrounding epithelium located 2 mm from the 
12 o’clock meridian of corneoscleral limbus. It 
did not heal with pressure patching for 48 
hours. There were no stromal infiltrates; nor 
was there anterior chamber reaction. Pain in- 
creased, the epithelial defect enlarged, and a 
diffuse multifocal epithelial keratopathy, char- 
acterized by discrete areas of epithelial opacifi- 
cation with central defects, developed. A trial 
of trifluridine 1% nine times daily was given for 
a possible herpes simplex virus infection. After 
four days the epithelial defect healed and the 
multifocal keratopathy resolved. The epitheli- 
um in the area of the healed defect continued to 
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Fig. 1 (Dugel and associates). Case 1. Focal epithe- 
lial keratopathy in the left eye one month after 
development of contact lens-associated epithelial de- 
fect. 


be irregular, tiny keratic precipitates devel- 
oped, and occasional anterior chamber cells 
were seen. Trifluridine therapy was discontin- 
ued. Over the next two weeks, stromal infil- 
trates and edema developed under the irregu- 
lar epithelium, and the epithelial defect 
recurred. Superficial corneal neovasculariza- 
tion extended from the superior corneoscleral 
limbus toward the lesion (Fig. 1). Epithelial 
debridement was performed and trifluridine 
therapy was restarted. Viral culture was nega- 
tive. The epithelial defect and stromal infil- 
trates persisted, and pain increased over the 
next ten days. 

Prednisolone acetate 1% was given four 
times daily and pain subsided. Two weeks later 
a deep stromal infiltrate developed at the infe- 
rior margin of the epithelial defect (Fig. 2). 
There was no improvement with topical forti- 
fied cefazolin and tobramycin. A corneal biopsy 
specimen was cultured and M. fortuitum grew 
on Lowenstein-Jensen media after three days. 
Therapy with topical fortified amikacin (50 
mg/ml hourly) and oral doxycycline (100 mg 
twice daily) was begun, but the cornea thinned 
rapidly (Fig. 3). An 8-mm penetrating kerato- 
plasty was performed one week later. Sensitivi- 
ty testing later showed in vitro resistance to 
rifampin, streptomycin, ethambutol, isoniazid, 
para-aminosalicylic acid, cefoxitin, doxycy- 
cline, and amikacin. 

Histologic sections of the thinned cornea dis- 
closed a superficial ulcer extending into the 
anterior stroma. The remaining stroma was 
diffusely infiltrated by acute inflammatory 
cells. Within the midstroma focal aggregates of 





Fig. 2 (Dugel and associates). Case 1. Stromal 
infiltration has developed at inferior border of persis- 
tent epithelial defect after initiation of topical corti- 
costeroid therapy. 


macrophages and cellular debris were present. 
Similar collections of macrophages were adher- 
ent to the endothelium (Fig. 4). Numerous 
slender, beaded, acid-fast rods were present 
within mononuclear cells and in the extracellu- 
lar tissue of the stroma (Fig. 5). No organisms 
were found in the keratic precipitates. 

Eight months after surgery the patient was 
symptom-free with no recurrence of corneal 
infiltration. Visual acuity was L.E.: 20/30. 


Case 2 

A 44-year-old woman with no history of sur- 
gery or ocular trauma reported loss of vision in 
the right eye. Corrected visual acuity was R.E.: 





Fig. 3 (Dugel and associates). Case 1. Preoperative 
appearance of M. fortuitum keratitis showing multi- 
ple stromal infiltrates. 
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Fig. 4 (Dugel and associates). Case 1. A diffuse 
acute inflammatory stromal infiltrate with a focal 
aggregate of macrophages and cellular debris is pres- 
ent. Macrophages are adherent to the endothelium 
(arrow) (hematoxylin and eosin, x 100). 


light perception and L.E.: 20/20. A central cor- 
neal scar of unknown cause and a dense cata- 
ract were present in the right eye. Penetrating 
keratoplasty and cataract extraction were per- 
formed and an extended-wear soft contact lens 
was placed. The patient did not return for 
examinations until one month later when graft 
failure and corneal vascularization were found. 
No improvement occurred with a treatment 
regimen of topical dexamethasone, atropine, 
trifluridine, gentamicin, and tobramycin. 
Sixteen months later visual acuity was R.E.: 
light perception and L.E.: 20/20. Many irregu- 
larly shaped white stromal infiltrates were 
present in the graft (Fig. 6). Keratic precipitates 





Fig. 6 (Dugel and associates). Case 2. Mycobacteri- 
um fortuitum keratitis in failed corneal graft of the 
right eye. Multiple stromal infiltrates are similar in 
appearance to those in Case 1 (Fig. 3). 
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Fig. 5 (Dugel and associates). Case 1. Numerous 
acid-fast bacilli are found both intracellularly and 
extracellularly within inflammatory cell aggregates 
(arrows) (modified Ziehl-Neelson, Xx 630). 


and anterior chamber cells were present. Cul- 
ture of corneal scrapings on Lowenstein-Jensen 
media grew M. fortuitum. Topical amikacin (100 
mg/ml hourly) and oral doxycycline (100 mg 
twice daily) therapy was administered. The 
organisms later were found to be resistant to 
streptomycin, isoniazid, ethambutol, para- 
aminosalicylic acid, rifampin, gentamicin, to- 
bramycin, and amikacin. 

Repeat penetrating keratoplasty was per- 
formed. Examination of the failed graft showed 
dense focal collections of acid-fast bacilli within 
keratocytes and stromal macrophages and ex- 
tracellularly between corneal lamellae. Minimal 
chronic inflammatory cells also were present 
(Figs. 7 and 8). Ina rim of host tissue removed 
with the failed graft there was dense perivascu- 
lar infiltration of lymphocytes in the stroma 
and numerous acid-fast bacilli (Fig. 9). Cytolog- 
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Fig. 7 (Dugel and associates). Case 2. A collection 
of mononuclear cells and granular material i is present 
without stromal necrosis (hematoxylin and eosin, 
x 100). 
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microorganisms are present, many of which appear 
to be extracellular (arrows) (modified Ziehl-Neelson, 
x 630). 


ic preparation of vitreous removed during sur- 
gery contained abundant chronic inflammatory 
cells and acid-fast bacilli within macrophages 
and as extracellular aggregates. 

Graft failure occurred three weeks postopera- 
tively. No organisms grew from corneal scrap- 
ings placed on Lowenstein-Jensen media. A 
third penetrating keratoplasty was performed. 
The failed graft disclosed stromal scarring and 
marked endothelial attenuation. A few acid- 
fast organisms were found focally in the deep 
stroma adjacent to the wound margin (Fig. 10). 
Although no inflammatory reaction was seen in 
the stroma, a few lymphocytes were noted ina 
retrocorneal fibrous membrane. 

Five months after surgery the third graft was 
clear without evidence of recurrent infection in 
the host or donor tissue. Vision was reduced to 
light perception by an inoperable retinal de- 
tachment. 


Case 3 

An 80-year-old man had a penetrating kera- 
toplasty and anterior vitrectomy for aphakic 
corneal edema in the right eye. Visual acuity 
improved to 20/25 with an aphakic contact lens. 
Topical corticosteroids were used and occasion- 
ally the contact lens was left on the eye over- 
night. A large dendriform epithelial lesion de- 
veloped on the graft 20 months after surgery. 
Topical corticosteroid use was discontinued 
and vidarabine ointment was given five times 
daily for presumed herpes simplex virus kerati- 
tis. The lesion did not resolve. Eight weeks 
later visual acuity was counting fingers at 3 
feet. The entire graft was edematous and there 
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Fig. 9 (Dugel and associates). Case 2. A marked 
perivascular lymphocytic infiltrate is present within 
the host stroma at the donor-host interface (arrows) 
(hematoxylin and eosin, x 25). 





was superior superficial vascularization. A 
2-mm corneal ulcer surrounded by 1 to 2 mm of 
infiltrate extended into the midstroma nasal to 
the visual axis. There was a 3+ cellular reaction 
in the anterior chamber without hypopyon. 

Corneal scrapings disclosed a few pleomor- 
phic gram-negative bacilli, moderate gram- 
positive cocci, and many acid-fast bacilli. Myco- 
bacterium fortuitum grew on Lowenstein-Jensen 
media after three days and was sensitive to 
amikacin on in vitro testing. Amikacin therapy 
was begun: one drop of a 100-mg/ml solution 
three to five times an hour and a subconjuncti- 
val injection of 20 mg/0.5 ml each day. There 
was no further stromal necrosis and re- 
epithelialization began within five days. Sub- 
conjunctival injections were discontinued on 
the 14th day and topical therapy was changed 
to amikacin 25 mg/ml, one drop every four 
hours while the patient was awake. Subepithe- 
lial and stromal vascularization developed, but 
the epithelium remained intact and there was 
no evidence of active disease five weeks later. 
Repeat studies for acid-fast bacilli were nega- 
tive. Visual acuity remained counting fingers at 
6 inches. 


Case 4 

A 26-year-old man, who was an auto me- 
chanic, complained of a painful red left eye 
after drilling on metal. Two days later a small 
rusted corneal foreign body at the 3 o’clock 
meridian of the pupillary margin was removed. 
Prednisolone acetate-neomycin ointment was 
applied and the eye was patched. Two weeks 
later the patient complained of increasing pain. 
An epithelial defect persisted despite patching, 
curettage, and cauterization. 
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Fig. 10 (Dugel and associates). Case 2. Acid-fast 
rods are packed within a stromal cell (arrow) adja- 
cent to the margin of resection (arrowheads) (modi- 
fied Ziehl-Neelson, X 630). 


Three months after the initial injury visual 
acuity was L.E: 20/200. There was a 1 x 3-mm 
corneal epithelial defect involving the visual 
axis with an underlying irregularly shaped in- 
filtrate extending deep into the cornea. There 
were 2+ anterior chamber cells with many fine 
keratic precipitates. Debridement of the infil- 
trate to the base of the ulcer produced no 
foreign body residues. Mycobacterium fortuitum 
grew 15 days after scrapings were placed on 
Lowenstein-Jensen media. The organisms were 
sensitive to ethionamide and partially sensitive 
to kanamycin and streptomycin, but antibiotic 
therapy was not initiated. Debridement of the 
ulcer was repeated several times over a six- 
week period. The corneal epithelium healed 
over a faint anterior stromal scar. The sur- 
rounding cornea remained clear and the eye 
quiet. Visual acuity was L.E.: 20/20 four years 
after the initial injury. 


Discussion 


Mycobacterium fortuitum is a nontuberculous, 
acid-fast bacillus that has been classified by 
Runyon' as a Group IV, or rapid-growing, my- 
cobacterium on the basis of its culture charac- 
teristics.” It was first isolated from a postinjec- 
tion abscess and named by Cruz in 1938." 
Mycobacterium fortuitum may cause a variety of 
infections, including tuberculosis-like disease 
of the lungs, cellulitis, soft-tissue abscesses, 
lymphadenitis, and keratitis.°*" 

Mycobacterium fortuitum is found in soil and 
water,” and has been isolated from sputum 


and saliva,” gastric contents,’ and the ocular 
surface (B. J. Mondino, M.D., oral communica- 
tion, February 1988) of apparently healthy indi- 
viduals. Inoculation probably occurs in most 
cases by contaminated foreign bodies, needles, 
or injectable material, but some infections in 
immunocompromised patients may be of en- 
dogenous origin.” 

Mycobacterium fortuitum is closely related to 
M. chelonei, another cause of corneal dis- 
ease.'*'7 The two species were recognized as 
distinct organisms only in 1972."*'* Mycobacteri- 
um fortuitum can be distinguished from M. 
chelonei on the basis of positive iron uptake and 
nitrate reduction tests. Because the two species 
have a similar disease spectrum, they may have 
been confused in earlier disease reports. Those 
cases of atypical mycobacterial keratitis, in 
which the organism was specifically identified 
as M. fortuitum, are summarized in the Table. 
There are no obvious racial or geographic pred- 
ilections for infection. Patients were not de- 
scribed as having preexisting systemic diseases 
that might alter host defenses. 

Mycobacterium fortuitum keratitis is associated 
most frequently with foreign body injuries. At 
least nine of the 12 previously reported cases, 
and one of the four current cases, followed 
such trauma. No single type of foreign body 
was associated with these injuries, but many 
were from dirty environments, indicating that 
they could have been contaminated with M. 
fortuitum. Infection of traumatized corneas may 
occur secondarily in some cases. Although ker- 
atitis apparently developed immediately in 
cases reported by Sexton? and Turner,’ it was 
not recognized for periods as long as two 
months in others.4°7"! | 

Infection was associated with contact lens 
wear in three of the current cases. It was not 
determined whether organisms were intro- 
duced via contaminated lenses or whether sec- 
ondary infections developed in corneas com- 
promised by contact lens-associated hypoxia or 
microtrauma. ) 

Two of the patients in our study had had 
surgical procedures that may have further com- 
promised host defenses. Wunsch and associ- 
ates’ also described M. fortuitum keratitis in a 
corneal graft. Suture removal probably allowed 
access of organisms to the cornea. 

Lazar and associates described early signs of 
infection in four patients, which they believe to 
be characteristic of M. fortuitum keratitis." Thin 
white stromal plaques with radiating lines re- 
sembling a cracked windshield were present 
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TABLE 


CHARACTERISTICS OF MYCOBACTERIUM FORTUITUM KERATITIS IN REPORTED CASES 





STUDY 


Turner and Stinson‘ 


Levenson and Harrison® 


Zimmerman, Turner, & 
McTigue*® 


Wunsh and associates’ 


Sexton® 
Case 1 


Case 2 


Turner? 
Willis and Laibson'® 


Lazar and associates" 
Case 1 


Case 2 
Case 3 
Case 4 


Present study 
Case 1 


Case 2 


Case 3 
Case 4 


INSULT TO CORNEA 


Metallic foreign body 


Metallic foreign body 
Preexisting chronic 
keratopathy of 


unknown cause 
Surgery, suture removal 


Clay foreign body 


Unknown foreign body 


Unknown foreign body 


Flash burn 


Unknown foreign body 
Unknown foreign body 
Unknown foreign body 


Unknown foreign body 


Contact lens 
Surgery, contact lens 


Surgery, contact lens 
Foreign body 


INTERVAL 


BETWEEN INJURY 
AND KERATITIS 


2 mos 


2 wks 


Unknown 


2 wks 


Immediate 


Immediate 


Immediate 


Unknown 


2 wks 


2 wks 


2 wks 


3 wks 


Unknown 


Unknown 


Unknown 
3 mos 


*Report also includes the patient described by Wunsh and associates.’ 


‘Topical unless otherwise indicated. 


*Not applicable. 


SRecurrent retinal detachment. 


ANTIMYCOBACTERIAL 
THERAPY 
ATTEMPTED! 


Streptomycin, 
kanamycin 

Neomycin-polymyxin B- 
gramicidin 

None 


None 


Kanamycin 
Neomycin-polymyxin B- 
gramicidin 


Streptomycin, 
isoniazid (oral) 
Para-aminosalicylic 

acid (oral) 
Streptomycin, 
isoniazid (oral) 
Para-aminosalicylic 
acid (oral) 
Neomycin-polymyxin B- 
bacitracin 
Kanamycin 


Streptomycin, 
kanamycin 

Streptomycin, 
kanamycin 

Rifampin (topical 
and oral) 

Rifampin (topical 
and oral) 


Amikacin 


Amikacin, doxycycline 
(oral) 

Amikacin 

None, treated by 
debridement 


CORTICO- 
STEROIDS 
USED IN 


TREATMENT 


Yes 


Unknown 


Unknown 


At time 
of injury 
only 
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DURATION 


OF DISEASE 


ACTIVITY 
(MOS) 


8-12 


5-10 


18 


Unknown 
6 
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TABLE (Continued) 





REPORTED OUTCOME 


“Healed” ulcer 


Resolution after lamellar 
keratoplasty 

Spontaneous perforation, 
enucleation 

Opaque, vascularized 
cornea 


“Inactive” ulcer 


Resolution 


‘Healed” ulcer 


Quiescence of 
inflammation 


Inactive corneal scar 
Inactive corneal scar 
Inactive corneal scar 
Inactive corneal scar 
Corneal thinning, 
penetrating keratoplasty 
Persistent infiltrates, 
penetrating keratoplasty 


Quiescent, opaque cornea 
Clear cornea 


FINAL VISUAL 
ACUITY 


Not reported 


20/50+2 


N.A.* 


Light perception 


20/30 


20/80 


Not reported 


Not reported 


20/200 
20/200 
20/40 


20/40 


20/30 
Light perception’ 


Counting fingers 
20/20 





for two to three days before development of 
large, dense stromal infiltrates. These early 
changes were not recognized in the current 
cases. 

Multiple anterior and deep stromal infiltrates 
were present in many of the current and previ- 
ously reported cases, resulting in frequent 
misdiagnoses of stromal herpes simplex virus 
keratitis or fungal keratitis.4°*" 

Mycobacterium fortuitum keratitis follows an 
indolent course in most cases. Corneal inflam- 
mation may wax and wane for many months. 
Exacerbations are frequently associated with 
hypopyon.**" Pain is variable. Regardless of 
the therapy used, infection eventually resolved 
in most cases leaving an opaque scarred cornea 
that reduced vision. The infection may be more 
fulminant in certain cases. The patient de- 
scribed by Zimmerman, Turner, and McTigue’ 
required enucleation after spontaneous perfo- 
ration of the cornea. In our Case 1 penetrating 
keratoplasty was required for treatment of 
rapid corneal thinning. 

Corticosteroid therapy may be one factor that 
adversely affects the course of disease. Al- 
though corticosteroid therapy may cause tran- 
sient improvement in inflammation, it probably 
contributes to disease chronicity. In at least ten 
of the previously reported 12 cases the patients 
were treated with corticosteroids. In the re- 
maining two, corticosteroid therapy was not 
specifically mentioned. In the current series, 
rapid progression of corneal thinning in Case 1 
followed initiation of topical corticosteroid 
therapy. The only patient who did not develop 
extensive disease and loss of vision (Case 4) 
was the only one not treated with a course of 
topical corticosteroids. 

Mycobacterium fortuitum keratitis is character- 
ized histopathologically by ulceration with cor- 
neal stromal necrosis and a variable inflamma- 
tory infiltrate. Acid-fast organisms can be 
demonstrated in macrophages, keratocytes, 
and within the stromal extracellular matrix. 
Examination of the penetrating keratoplasty 
specimens in Cases 1 and 2 disclosed disparate 
responses to M. fortuitum infection. In Case 1, 
the patient had ulceration and marked stromal 
necrosis with a predominantly acute inflamma- 
tory infiltrate, similar to that reported by 
Zimmerman, Turner, and McTigue.’ Acid-fast 
bacilli were found both intracellularly and ex- 
tracellularly within the stroma (Figs. 4 and 5). 
Case 2 was a different histopathologic picture. 
The initial donor tissue displayed occasional 
sparsely populated aggregates of mononuclear 
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cells and granular extracellular material scat- 
tered throughout an otherwise noninflamed 
stroma (Figs. 7 and 8). No areas of ulceration or 
necrosis were present. Acid-fast rods were pro- 
fusely abundant within the aggregates, primar- 
ily extracellularly. In the rim of host tissue also 
removed, a dense perivascular lymphocytic in- 
filtrate was present at the donor-host interface 
(Fig. 9). Acid-fast organisms also were ob- 
served in the host stroma, although in far fewer 
numbers. Even in the second donor graft, rare 
acid-fast bacilli were discovered within kerato- 
cytes adjacent to the wound margin, again 
without a significant inflammatory response 
(Fig. 10). The reason for a lack of inflammatory 
response in the donor tissues is unclear. Possi- 
ble factors include its avascularity, corticoste- 
roid and antibiotic therapy, or nonviability of 
organisms. 

Mycobacterium fortuitum was identified by cul- 
ture of corneal scrapings in 14 of 16 cases. 
Cultures for acid-fast bacilli were not per- 
formed initially in the other two but organisms 
were identified later in surgical specimens.** 
Mycobacterium fortuitum will grow, albeit slow- 
ly, on a variety of standard culture media. It 
grows rapidly, however, on specific mycobacte- 
rial media such as Lowenstein-Jensen, usually 
producing visible colonies at 37 C or room 
temperature in two to three days. 

The appearance of M. fortuitum in culture has 
been confused frequently with Nocardia aster- 
oides,*°*° which also is capable of producing an 
acute necrotizing keratitis. They may be differ- 
entiated by appropriate staining techniques.’ 
Nocardia asteroides is a delicate, branched, fila- 
mentous organism 10 to 20 wm long that is 
weakly acid-fast and gram-positive. Mycobacter- 
ium fortuitum is a pleomorphic organism 1 to 4 
um long that is strongly acid-fast and easily 
missed by Gram staining. Neither organism 
can be identified on specimens stained by he- 
matoxylin and eosin. 

A variety of antibiotics were used for treat- 
ment in the reported cases. Mycobacterium for- 
tuitum usually is resistant to most antibiotics, 
including standard antituberculosis drugs. 
Even with in vitro evidence of kanamycin sen- 
sitivity, no in vivo response to the drug was 
noted in one case.” In vitro sensitivity to neo- 
mycin was reported for one isolate.‘ Many of 
the patients were given neomycin preparations 
at some point in the course of their disease. 
Whether or not this drug affected the outcome 
of infection is not known. 

Dalovisio and associates” reported success- 


ful treatment of M. chelonei keratitis and non- 
ocular M. fortuitum infections with amikacin. 
The minimum inhibitory concentrations range 
from 0.25 mg/ml to 4.00 mg/ml for M. chelonei 
and 0.25 mg/ml to 1.00 mg/ml for M. fortuitum.” 
On the basis of their experience, three of the 
patients in our series were treated with topical 
amikacin. In each the concentration of am- 
ikacin was greater than the 10-mg/ml topical 
solution used by Dalovisio and associates for 
M. chelonei keratitis. In our Case 1 a 50-mg/ml 
topical solution was used with no clinical re- 
sponse. In Cases 2 and 3, a 100-mg/ml topical 
solution was used with clinical evidence of 
disease response in both patients. In Case 2, 
however, organisms were found still to be pres- 
ent in the host corneal tissue after penetrating 
keratoplasty one month later. In Case 3, patho- 
logic confirmation of treatment efficacy was not 
obtained. It is, therefore, difficult to interpret 
the results of amikacin therapy. 

Subsequent in vitro testing of isolates in Case 
1 showed them to be sensitive to ciprofloxacin, 
a new fluoroquinolone antimicrobial agent, 
which inhibits bacterial DNA gyrase, an en- 
zyme essential for DNA replication.” Cipro- 
floxacin has in vitro activity against a broad 
spectrum of organisms including M. for- 
tuitum.” Ciprofloxacin was not available for 
clinical use at the time the patient was treated. 
The drug should be investigated further for 
possible use in treatment of mycobacterial kera- 
titis. 

Extirpation therapy has been advocated for 
treatment of nonocular M. fortuitum infections. 
Surgical removal of organisms from infected 
corneas also appears to be beneficial. Patients 
described by Levenson and Harrison’ and 
Wunsch and associates’ improved after remov- 
al of infected tissue by keratotomy. Despite 
failure of medical therapy in our Case 1, there 
was no evidence of recurrent infection after 
penetrating keratoplasty. Although organisms 
were present in corneal tissue when penetrat- 
ing keratoplasty was performed in Case 2, the 
graft has remained clear. In Case 4 mechani- 
cal debridement was used successfully. The 
nontuberculous mycobacteria should be con- 
sidered in cases of indolent keratitis in which 
the cornea has been previously compromised 
by trauma, surgery, or disease. Routine acid- 
fast staining and mycobacterial culture of cor- 
neal scrapings are recommended. Most pa- 
tients with M. fortuitum keratitis have 
eventually required penetrating keratoplasty 
for visual rehabilitation. In the future, earlier 
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diagnosis, the avoidance of corticosteroid ther- 
apy, and the use of new antibiotics may allow 
more successful medical management of this 
disorder. 





References 





1. Runyon, E. H.: Anonymous mycobacteria in 
pulmonary disease. Med. Clin. North Am. 43:273, 
1959. 

2. Warring, F. C., Jr.: Mycobacteria in a New En- 
gland hospital. A study of mycobacterial species 
occurring in the sputum of patients with chronic 
pulmonary disease. Am. Rev. Respir. Dis. 98:965, 
1968. 

3. Beck, F.: Pulmonary disease due to atypical 
tubercle bacilli. Am. Rev. Respir. Dis. 80:738, 1959. 

4. Turner, L., and Stinson, I.: Mycobacterium 
fortuitum as a cause of corneal ulcer. Am. J. Ophthal- 
mol. 60:329, 1965. 

5. Levenson, D. S., and Harrison, C. H.: Mycobac- 
terium fortuitum corneal ulcer. Arch. Ophthalmol. 
75:189, 1966. 

6. Zimmerman, L. E., Turner, L., and McTigue, 
J. W.: Mycobacterium fortuitum infection of the cor- 
nea. Arch. Ophthalmol. 82:596, 1969. 

7. Wunsch, S. E., Boyle, G. L., Leopold, I. H., 
and Littman, M. L.: Mycobacterium fortuitum infec- 
tion of corneal graft. Arch. Ophthalmol. 82:602, 
1969. 

8. Sexton, R. R.: Mycobacterium fortuitum infection 
of the cornea. In Polack, F. M. (ed.): Corneal and 
External Diseases of the Eye. Springfield, Charles C 
Thomas, 1970, p. 25. 

9. Turner, L.: Atypical mycobacterial infections 
in ophthalmology. Trans. Am. Ophthalmol. Soc. 
68:667, 1970. 

10. Willis, W. E., and Laibson, P. R.: Intractable 
Mycobacterium fortuitum corneal ulcer in man. Am. J. 
Ophthalmol. 71:500, 1971. 


11. Lazar, M., Nemet, P., Bracha, R., and Cam- 
pus, A.: Mycobacterium fortuitum keratitis. Am. J. 
Ophthalmol. 78:530, 1974. 

12. Dalovisio, J. R., Pankey, G. A., Wallace, R. J., 
and Jones, D. B.: Clinical usefulness of amikacin and 
doxycycline in the treatment of infection due to 
Mycobacterium fortuitum and Mycobacterium chelonei. 
Rev. Infect. Dis. 3:1068, 1981. 

13. Hand, L. W., and Sanford, J. P.: Mycobacterium 
fortuitum. A human pathogen. Ann. Intern. Med. 
73:971, 1970. 

14. Cruz, J. C.: Mycobacterium fortuitum, um novo 
bacilo acido-resistente patogenico para o homen. 
Acta Med. Rio de Janeiro 1:287, 1938. 

15. Edwards, L. B., and Palmer, C. E.: Isolation of 
“atypical” mycobacteria from healthy persons. Am. 
Rev. Respir. Dis. 80:747, 1959. 

16. Meisler, D. M., Friedlaender, M. H., and 
Okumuto, M.: Mycobacterium chelonei keratitis. Am. 
J. Ophthalmol. 94:398, 1982. 

17. Newman, P. E., Goodman, R. A., Waring, 
G. O., III, Finton, R. J., Wilson, L. A., Wright, J., 
and Cavanagh, H. D.: A cluster of cases of Mycobac- 
terium chelonei keratitis associated with outpatient 
office procedures. Am. J. Ophthalmol. 97:344, 1984. 

18. Jenkins, P. A., Marks, J., and Schaejer, W. B.: 
Lipid chromatography and seroagglutination in the 
classification of rapidly growing mycobacteria. Am. 
Rev. Respir. Dis. 22:50, 1971. 

19. Pattyn, S. R., Magnusson, M., Stanford, J. L., 
and Grange, J.M.: A study of Mycobacterium 
fortuitum (ranae) J. Med. Microbiol. 7:67, 1974. 

20. Dalovisio, J. R., and Pankey, G. A.: In vitro 
susceptibility of Mycobacterium fortuitum and Myco- 
bacterium chelonei to amikacin. J. Infect. Dis. 137:318, 
1978. 

21. Nix, D. E., and DeVito, J. M.: Ciprofloxacin 
and norfloxacin, two fluoroquinolone antimicrobials. 
Clin. Pharm. 6:105, 1987. 

22. Young, L. S., Berlin, O. G. W., and Inderlied, 
C. B.: Activity of ciprofloxacin and other fluorinated 
quinolones against mycobacteria. Am. J. Med. 82:23, 
1987. 





Toxic Endothelial Degeneration in Ocular Surface Disease 


Treated With Topical Medications Containing 


Benzalkonium Chloride 





Michael A. Lemp, M.D., and Lorenz E. Zimmerman, M.D. 


We examined a 56-year-old man with kerato- 
conjunctivitis sicca and marked ocular surface 
disease in whom the prolonged frequent use of 
topical medications containing the preserva- 
tive benzalkonium chloride was associated 
with corneal endothelial damage requiring 
corneal transplantation in one eye. The histo- 
pathologic findings on examination of the ex- 
cised button were consistent with toxic endo- 
thelial disease. Postoperatively, the patient’s 
symptoms continued until the preservative- 
containing medications were substituted with 
nonpreserved saline eyedrops. 


PATIENTS WITH extensive ocular surface dis- 
ease are often treated with frequent instilla- 
tions of ophthalmic medications to prevent 
desiccation of the ocular surface, enhance lu- 
brication, treat microbial disease, and promote 
epithelial healing. Most of these preparations 
contain preservatives, which have been shown 
to be toxic to the ocular surface.’ In experimen- 
tal studies, Gasset and associates* showed that 
topical medications containing preservatives in 
sufficient concentration and given frequently 
enough can cause extensive damage to the 
corneal endothelium. This would be presumed 
to be more obvious in eyes with disruption of 
the ocular surface, which would allow greater 
absorption of the preservatives. Benzalkonium 
chloride, the most toxic preservative,'’ is also 
the most commonly used preservative for oph- 
thalmic medications in strengths ranging from 
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0.004% to 0.01%. Concentrations of this magni- 
tude have been shown to be toxic to the corneal 
endothelium in animal studies.* We examined 
and treated a patient with severe keratocon- 
junctivitis sicca with extensive ocular surface 
disease. This patient was treated over an eight- 
year period with frequent instillations of topi- 
cal medications containing benzalkonium chlo- 
ride for extensive disruption of the corneal and 
conjunctival epithelia. After approximately 
eight years of treatment, he developed severe 
limbus to limbus corneal edema in one eye that 
was assumed to be a consequence of advanced 
degeneration of the endothelium, and required 
a penetrating keratoplasty. Herein we describe 
his clinical history, histopathologic findings of 
the excised corneal tissue, and subsequent 
course of what we believe to be a severe toxic 
endotheliopathy caused by topical benzalkoni- 
um chloride. 


Case Report 


In 1977 bilateral keratoconjunctivitis sicca 
was diagnosed in a 56-year-old man. He was 
treated with frequent topical instillations of 
artificial tears and antibiotics in both eyes. Both 
of these substances contained benzalkonium 
chloride as a preservative in a concentration of 
0.004%. He was first referred to our institution 
in 1978 because of intractable pain, photopho- 
bia, and extensive breakdown of the corneal 
epithelium. At that time, visual acuity was 
20/25, without correction, in each eye. Slit- 
lamp examination disclosed extensive, superfi- 
cial punctate erosions over the entire corneal 
surface in the right eye. In the left eye, there 
were numerous small filaments in the superior 
portion of the cornea and a 2 x 4-mm erosion of 
the corneal epithelium near the corneoscleral 
limbus inferiorly. Schirmer tests showed 1 mm 
of wetting in each eye at five minutes without 
topical anesthetic. Bell’s phenomenon was in- 
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Fig. 1 (Lemp and Zimmerman). Postoperative pho- 
tograph showing clear penetrating keratoplasty and 
extensive edema in the host cornea extending to the 
corneoscleral limbus. 


tact bilaterally and there was no evidence of 
blepharitis. Results of the remainder of the 
ophthalmologic examination were normal. The 
patient continued to use artificial tears in both 
eyes, and was treated with a bandage contact 
lens to the left eye. Over the next four to six 
weeks, the corneal erosion in the left eye 
healed; however, he subsequently developed 
an erosion in the right cornea, which was also 
treated with a bandage lens. 

Over the next several years he continued to 
use artificial tears containing benzalkonium 
chloride throughout the day, white petrola- 
tum-mineral oil ointment several times a day, 
and hydroxypropyl cellulose. He developed 





several intercurrent episodes of bilateral bleph- 
aritis, which were treated with systemic tet- 
racycline. During this time, he continued to 
complain of severe bilateral photophobia. His 
visual acuity varied, depending on the condi- 
tion of the corneal epithelium. In 1981 a slight 
pannus was noted inferiorly in the cornea of 
the left eye, and visual acuity had decreased to 
20/50 in that eye. By 1983 visual acuity was 20/70 
in the left eye. This decrease was attributed to 
more severe, central ocular surface disease. By 
1984 he had confluent superficial punctuate ero- 
sions in the left cornea. He was referred for 
neuro-ophthalmologic examination because of 
blepharospasm as a possible cause of or contri- 
buting factor to his surface disease; no specific 
treatment was recommended. In 1984, for the 
first time, significant corneal edema was ob- 
served in the left eye, and his visual acuity 
had decreased to 20/200. Limbal to limbal 
epithelial and stromal edema were present. The 
right eye showed no evidence of edema, but 
specular microscopy demonstrated a significant- 
ly low endothelial cell density (900 cells/mm’) 
with extensive polymegethistic changes; no dis- 
cernible cell outlines were seen in the left 
eye. No cornea guttata excrescences were ob- 
served in Descemet’s membrane of either eye. 

In 1985 he underwent an 8-mm penetrating 
keratoplasty in the left eye without complica- 
tion. The subsequent clinical course was good, 
with gradual healing of the graft (Fig. 1). Visual 
acuity improved to 20/30 in that eye. His post- 
operative medications included frequent bilat- 





Fig. 2 (Lemp and Zimmerman). The atrophic corneal epithelium exhibits focal bullous detachments from 
Bowman’s layer. Much of the stroma, especially in the deeper layers, is acellular except for the band-like 
infiltrate of polymorphonuclear leukocytes just anterior to Descemet’s membrane (left: hematoxylin and eosin, 


x 100; right: periodic acid-Schiff, x 75). 
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Fig. 3 (Lemp and Zimmerman). An area where 
Bowman’s layer is missing and replaced by a mild 
proliferation of fibroblasts (hematoxylin and eosin, 
x 300). 


eral instillations of artificial tears, a topical 
corticosteroid preparation containing benzal- 
konium chloride, hydroxypropy! cellulose and 
white petrolatum-mineral oil ointment at 
night. He continued to complain of severe bi- 
lateral photophobia, despite the improvement 
of his vision. In 1986 the benzalkonium 
chloride-containing artificial tear was replaced 
with a nonpreserved saline eyedrop. Within 
two weeks, he noticed a dramatic improvement 
in his photophobia and his ability to open his 
eyes at ease. Small, fine filaments and superfi- 
cial punctate erosions, which had been present 
on the surface of both eyes, disappeared. All 
medications were tapered and then discontin- 
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ued except for the nonpreserved artificial tears. 
Visual acuity is currently R.E.: 20/30—2 without 
correction and L.E.: 20/30+2 with correction. 
No further changes have been observed in the 
right eye over a two-year period. There is no 
evidence of cornea guttata in either eye. 

Pathologic findings—The 8-mm corneal button 
was received in formalin. Histologic sections 
showed minimal thickening, but pathologic 
changes consistent with chronic edema were 
observed in all principal layers. In several plac- 
es, the atrophic epithelium was separated from 
Bowman’s layer (Fig. 2), while in other areas 
Bowman’s layer was absent and replaced by a 
small amount of scar tissue (Fig. 3). Kerato- 
cytes were missing or markedly atrophic and 
there was partial homogenization of the collag- 
enous lamellae throughout much of the stroma 
(Figs. 2 and 4). Descemet’s membrane was 
moderately thickened, which was attributed to 
a layer of newly formed basement membrane 
deposited on the original Descemet’s mem- 
brane (Fig. 5). No cornea guttata excrescences 
were observed. The friable membrane ap- 
peared extremely degenerated. Endothelial nu- 
clei were markedly reduced in number and 
were tiny and flattened. 


nl 


Discussion 





This case presents convincing evidence of the 
causative role of benzalkonium chloride in the 
endothelial degeneration observed both clini- 





Fig. 4 (Lemp and Zimmerman). The middle and deeper layers of corneal stroma are largely acellular, reflecting 
a loss of keratocytes. Capillaries and a light infiltrate of polymorphonuclear leukocytes are present just anterior 
to Descemet’s membrane. A few degenerated endothelial cell nuclei can be seen in the extremely attenuated 
endothelium (hematoxylin and eosin: left, X 200; right, Xx 300). 
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Fig. 5 (Lemp and Zimmerman). A layer of newly 
formed basement membrane accounts for the slight 
thickening of Descemet’s membrane (periodic acid- 
Schiff, x 300). 


cally and on histopathologic examination. 

The postoperative clinical course in this pa- 
tient was characterized by a continuation of 
symptoms until the preservative-containing 
eyedrops were discontinued. On discontinua- 
tion, the symptoms were promptly ameliorat- 
ed. This, together with the absence of cornea 
guttata in either eye and the histopathologic 
findings, suggests a toxic process involving the 
endothelium. Histologically there was neither 
the significant diffuse thickening nor the cor- 
nea guttata excrescences that would be expect- 
ed with Fuchs’ dystrophy or other types of 


primary endothelial cell disease. The evidence 
of inflammation with a polymorphonuclear cell 
infiltrate and vascularization are consistent 
with a toxic process, but not with Fuchs’ dys- 
trophy. 

These findings point out the potential danger 
of prolonged use of topical medications con- 
taining benzalkonium chloride as a preserva- 
tive in the presence of extensive disruption of 
the corneal epithelium. The availability of non- 
preserved saline eyedrops in unit dose dis- 
pensers should reduce the incidence of this 
type of complication. Caution is urged in the 
use of preservative-containing topical medica- 
tions over an extended period in patients with 
extensive ocular surface disease. 
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OPHTHALMIC MINIATURE 

The following is the voice of Merlin, King Arthur's mentor: 

I had certainly perfected the art of melting into a landscape: what I did in 
fact was assume the tools of some trade, and then frequent places where no 
one would expect a prince to be. Men’s eyes are focused on what, not who, 
a traveller is, who goes labelled with his skill. I had travelled as a singer 
when I needed access to a prince’s court as well as a humble tavern, but 
more often I went as a travelling physician or eyedoctor. This was the guise 
I liked best. It allowed me to practice my skill where it was most needed, 
among the poor, and it gave me access to any kind of house except the 


noblest. 


Mary Stewart, The Last Enchantment 


New York, Ballantine Books, 1979, p. 96 





Use of an Angiotensin Converting Enzyme Inhibitor in 


Ocular Hypertension and Primary Open-Angle Glaucoma 





William H. Constad, M.D., Philip Fiore, M.D., Cesar Samson, M.D., 
and Alfonse A. Cinotti, M.D. 


We studied the effects of a new topical an- 
giotensin converting enzyme inhibitor, SCH 
33861, in lowering intraocular pressure in 20 
patients with ocular hypertension or primary 
open-angle glaucoma. In a double-masked, 
four-way crossover study with placebo and 
timolol, SCH 33861 was well tolerated and 
effective in lowering intraocular pressure. The 
magnitude of the drug’s effect in lowering 
intraocular pressure was less than that of tim- 
olol 0.5%. 


SEVERAL SYSTEMIC antihypertensive agents 
(clonidine, thymoxamine, corynanithine, gua- 
nethidine, and the beta-adrenergic blocking 
agents) when administered topically to the cor- 
nea have been effective in reducing intraocular 
pressure in patients with primary open-angle 
glaucoma.'* However, with the exception of 
some of the beta-blockers (timolol, levobun- 
olol, and betaxolol), these agents have all been 
associated with either systemic or local adverse 
side effects. 

SCH 33861, a potent and reversible inhibitor 
of angiotensin converting enzyme, was devel- 
oped by the Schering Corporation. Its chemical 
name is 7-(N-[1(S)-(Carboxy)-3-phenylproy]]- 
(S)-alanyl)-1,4-dithia-7-azaspirol[4,4] nonane- 
8(S)-carboxylic acid hemihydrate. Its molecular 
weight is 447.6. Initial preclinical studies in- 
cluded topical, oral, and intravenous adminis- 
tration to dogs. There was rapid, but limited 
gastrointestinal absorption in dogs, and follow- 
ing intravenous administration, 99% of the 
drug was recovered unchanged in the urine. 
Thirty-day acute toxicity studies in rats, mice, 
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and dogs following intravenous administration 
of 10 mg/kg of body weight in rats and mice and 
4 mg/kg of body weight in dogs produced no 
adverse clinical signs or gross histologic chang- 
es. Ocular irritation studies showed mild ocular 
irritation with six times a day dosing both with 
SCH 33861 in a vehicle and the vehicle by itself. 

Based on initial findings of reduced intraocu- 
lar pressure in normal New Zealand white 
rabbit eyes (unpublished data, Schering study), 
we performed this study to investigate the 
potential effects of SCH 33861 on intraocular 
pressure in patients with primary open-angle 
glaucoma or ocular hypertension. 


Material and Methods 


We conducted a double-masked, four-way 
crossover study comparing the effects of SCH 
33861 0.1% and 0.01% ophthalmic solution, its 
vehicle as a placebo, and 0.5% timolol. Each 
crossover phase of the study consisted of five 
days of treatment followed by a two-day wash- 
out period. Twenty patients with bilateral ocu- 
lar hypertension or primary open-angle glauco- 
ma, aged 21 years or older, were entered into 
the study. The purpose and methods of the 
study were explained to each patient and each 
gave informed consent. The study took place at 
the Eye Institute of New Jersey in Newark, New 
Jersey. 

Patients underwent a complete ophthalmic 
examination and were entered into the study if 
they had either bilateral primary open-angle 
glaucoma or ocular hypertension with an un- 
treated intraocular pressure of greater than 25 
mm Hg. Patients with aphakic glaucoma, end- 
stage glaucoma, and the secondary glaucomas, 
including angle closure glaucoma, were exclud- 
ed from the study. Glaucoma patients whose 
intraocular pressure could not be controlled by 
medical therapy alone or any patient who had 
undergone laser trabeculoplasty were also ex- 
cluded. 

Patients were studied for a period of four 
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weeks, during which time they were treated 
with each one of the four test preparations fora 
period of five days. Patients who were consid- 
ered candidates and were already under treat- 
ment were requested to withhold antiglaucoma 
therapy for one week before returning for their 
initial baseline examination. The baseline (pre- 
treatment) measurements were collected on the 
morning of day 1 of each week of the four 
weeks (phases) of the study. The baseline ex- 
amination consisted of applanation tonometry, 
pupillometry, determination of visual acuity 
(near and distance), slit-lamp and ophthalmo- 
scopic examinations, and pulse rate and sys- 
temic blood pressure measurements. One drop 
of the test medication was instilled into each 
eye, and the following measurements were re- 
peated: applanation tonometry and slit-lamp 
examination at two, four, eight, 12, and 24 
hours after the initial dose; pupillometry at 
two, four, and eight hours after the initial dose; 
pulse and systemic blood pressure measure- 
ments at two and four hours after the initial 
dose; and visual acuity at 24 hours after the 
initial dose. 

At the end of the first 24 hours, all patients 
were instructed to continue treatment with a 
dose of one drop twice daily to each eye every 
12 hours for the next three days. On the morn- 
ing of the fifth day, all patients again returned 
for a final dose. Again, measurements were 
collected according to the same schedule as 
that of the first day. All medications were then 
discontinued for the next two days (the wash- 
out period), to allow the intraocular pressure to 
return to baseline levels of =25 mm Hg. Pa- 
tients then returned for another baseline exam- 


ination and the start of the crossover phase. 
This same procedure was repeated for each of 
the four weeks of the study. Statistical signifi- 
cance was determined by using the t-test for 
multivariate analysis. 





Results 





The study consisted of 20 patients, ten men 
and ten women, 13 of whom had bilateral 
primary open-angle glaucoma and seven of 
whom had octilar hypertension. The average 
age was 61 years (range, 38 to 72 years). The 
results of the intraocular pressure changes dur- 
ing the 24 hours of day 1 and day 5 for each of 
the different medications are shown in Table 1 
(day 1) and Table 2 (day 5). 

The average intraocular pressure at baseline 
(day 1, hour 0 of each crossover leg) was not 
significantly different among the four treat- 
ments (26.2 and 27.1 mm Hg for SCH 33861 
0.1% and 0.01%, 26.0 mm Hg for placebo, and 
26.7 mm Hg for timolol 0.5%; P = .54). 

After drug administration, SCH 33861 0.01% 
showed generally greater reduction in intraoc- 
ular pressure than placebo on day 1, and signif- 
icantly greater reduction at several time points 
during 0 to 12 hours on day 5 (P < .05). For 
example, the mean change from baseline on 
day 5, hour 2 was —2.7 mm Hg for SCH 33861 
0.1%, —4.4 mm Hg for SCH 33861 0.01%, and 0 
mm Hg for placebo. The average intraocular 
pressure (Tables 3 and 4) for SCH 33861 0.01% 
was 24.2 mm Hg on day 1 for an overall drop of 
2.9 mm Hg, whereas on day 5 it was 21.5 mm 


TABLE 1 
AVERAGE INTRAOCULAR PRESSURES ON DAY 1 (AFTER A SINGLE DOSE) (mm HG) 





INTRAOCULAR PRESSURE 


TIME SCH 33861 0.1% SCH 33861 0.01% 
0 hrs 26.2 27.1 
2 hrs 24.5 25.9 
(Change) (—1.7) (—1.2) 
4 hrs 23.5 24.7 
(Change) (—2.7) (—2.4) 
8 hrs 22.6 24.6 
(Change) (—3.6) (—2.5) 
12 hrs 21.7 24.3 
(Change) (—4.5) (—2.8) 
24 hrs 23.7 25.4 


(Change) (—2.5) (—1.7) 


PLACEBO TIMOLOL 0.5% POOLED S.D. 
26.0 26.7 +27 
24.9 18.4 +3.1 

E) (—8.3) +3.4 
23.8 18.4 +4.0 
(—2.2) (—8.3) +3.2 
23.9 19.1 +3.7 
(—2.1) (—7.6) +3.1 
21.6 18.6 +3.6 
(—4.4) (—8.1) +3.1 
25.0 21.9 +3.5 
(—1.0) (—4.8) +3.5 


i 
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TABLE 2 
AVERAGE INTRAOCULAR PRESSURES ON DAY 5 (AFTER FOUR DAYS OF TWICE A DAY INSTILLATION) 

(MM HG) 
nnn 
INTRAOCULAR PRESSURE 

TIME SCH 33861 0.1% SCH 33861 0.01% PLACEBO TIMOLOL 0.5% POOLED S.D. 
O hrs 23.9 24.9 26.0 20.8 +3.3 
(Change) (—2.3) (—2.2) 0.0 (—5.9) +3.8 
2 hrs 23.4 22.9 25.8 19.2 +3.0 
(Change) (—2.8) (—4.2) (—0.2) (-—7.5) +4.0 
4hrs 22.6 23.7 25.0 19.8 +3.5 
(Change) (—3.6) (—3.4) (—1.0) (—6.9) +4.0 
8 hrs 22.0 21.8 24.9 18.4 +3.6 
(Change) (—4.2) (—5.3) {—1.1) (—8.4) +4.2 
12 hrs 20.2 20.4 21.9 18.3 #22 
(Change) (—6.0) (—6.7) (—4.1) (—8.4) +3. 
24 hrs 23.1 24.6 25.0 20.9 +3.9 
(Change) (—3.1) (—2.5) (—1.0) (—5.8) +4.2 
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Hg for an overall drop of 5.6 mm Hg. For 
timolol 0.5% the average was 19.3 mm Hg for 
an overall drop of 7.4 mm Hg on both day 1 and 
day 5. As compared to timolol 0.5%, SCH 33861 
(0.1% and 0.01%) and placebo were significant- 
ly less effective in reducing mean intraocular 
pressure at virtually all time points (P < .01). 
No statistically significant differences were de- 
tected between SCH 33861 0.1% and 0.01% (P < 
.05), except for day 1 at 12 hours (mean change, 
—4.8 mm Hg for SCH 33861 0.1% and —2.6 mm 
Hg for SCH 33861 0.01%; P = .05). 

There were no consistent or significant 
changes noted in results of pupillometry or 
visual acuity measurements during the study. 

There were no statistically significant differ- 
ences in systolic and diastolic blood pressure 
measurements for any of the drugs given. 
Pulse rate, however, was significantly de- 
creased with timolol 0.5%. The decrease ranged 
from 6.1 to 11.0 beats/minute (P < .05). There 


TABLE 3 
AVERAGE INTRAOCULAR PRESSURES 
AT 0 TO 12 HOURS, DAY 1 


was no statistically significant change in pulse 
rate from baseline seen with either SCH 33861 
0.1% or 0.01% or placebo. 

There were few reported adverse reactions 
during the four-week study. While taking SCH 
33861 0.1%, one patient complained of mild 
dizziness that lasted one week. Another patient 
complained of “foreign body sensation” and 
“burning sensation’ while taking placebo. Five 
patients developed mild conjunctival injection 
or superficial punctate keratitis or both during 
the study. Probable adenovirus infection was 
subsequently diagnosed in these patients. It 
was not believed to be related to the drug 
treatment and all five patients completed the 
study. The diagnosis was based on results of 
slit-lamp examination and the presence of 
tender preauricular nodes. No viral studies 
were performed on either the patients or drugs. 
All cases resolved completely without seque- 
lae. 


TABLE 4 
AVERAGE INTRAOCULAR PRESSURES AT 
0 TO 12 HOURS, DAY 5 


(MM HG) (MM HG) 
ee ee p 
AVERAGE AVERAGE 
INTRAOCULAR INTRAOCULAR 
PRESSURE CHANGE PRESSURE CHANGE 
DRUG (0-12 HRS)* (FROM DAY 1, HR 0) DRUG (0-12 HRS)* (FROM DAY 1, HR 0) 
SCH 33861 0.1% 22.9 -3.3 SCH 33861 0.1% a PF —4.5 
SCH 33861 0.01% 24.2 -2.9 SCH 33861 0.01% 21.5 -5.6 
Placebo 23.5 720 Placebo 24.3 —15 
Timolol 0.5% 19.3 = Te Timolol 0.5% 19.3 =f A 


ne 


“Pooled S.D. = +3.5 mm Hg. 
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Discussion 


Angiotensin converting enzyme inhibitors 
are potent antihypertensive agents. In New 
Zealand white rabbits, the administration of 50 
wl of SCH 33861 0.01% in a hydroxypropyl- 
methyl cellulose vehicle reduced intraocular 
pressure by 5.6 + 0.4 mm Hg (P < .05) from 
basal levels of about 20 mm Hg (unpublished 
data, Schering study). The ocular hypotensive 
effect lasted at least four hours. Higher concen- 
trations of up to 1% proved no more effica- 
cious. In combination with topical timolol 
0.5%, peak intraocular pressure reduction with 
SCH 33861 0.01% was 6.2 + 0.6 mm Hg (P < 
.05). In all concentrations, the combined effect 
was significantly greater than that with either 
drug alone. Studies were also undertaken to 
evaluate the duration of action. Two different 
vehicles were used and intraocular pressure 
was measured for 24 hours after a single dose 
of SCH 33861 0.1% and 0.01%. This was done in 
an attempt to measure possible increased ocu- 
lar penetration. Timolol produced a compara- 
ble peak reduction in intraocular pressure at 
two hours, with a gradual return to baseline; 
there was a significant effect at 12 hours but 
none at 24 hours. 

Angiotensin converting enzyme activity is 
present in aqueous humor’® and its level is 
increased in sarcoid granulomatous inflamma- 
tions.” The actions of angiotensin converting 
enzyme activity in the aqueous humor or its 
mechanism of production are unknown. It has 
been suggested that blood flow to the optic 
nerve via the posterior ciliary arteries may be 
directly responsive to angiotensin I,° and an- 
giotensin I may play a role in blood flow to the 
ocular vascular beds. The vasoconstrictive ac- 
tion of angiotensin I on ocular vasculature may 
shunt blood to the ciliary body. This could 
increase the metabolic activity and thus the 
production of aqueous humor by the ciliary 
body. 

Our results showed that SCH 33861 was well 
tolerated topically and at least in the short 
term, had much fewer systemic effects, espe- 
cially on heart rate, than timolol 0.5%. SCH 
33861 lowered intraocular pressure significant- 
ly in our study. It is of interest that for SCH 
33861, the decrease in intraocular pressure was 
greater on day 5 than on day 1. This suggests 
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that there is at least a partial cumulative effect 
on intraocular pressure, similar to the effect 
seen with pilocarpine as well as other drugs. 
The magnitude of the decrease in intraocular 
pressure is not as great as that found with 
timolol, and its efficacy over the long term has 
yet to be evaluated. In its present form, angio- 
tensin converting enzyme inhibitor does ap- 
pear promising as a new drug for the control of 
intraocular pressure. 

Further studies are needed to discover the 
nature of angiotensin converting enzyme activ- 
ity in aqueous humor. Perhaps another angio- 
tensin converting enzyme inhibitor would 
prove even more potent in its effect on intraoc- 
ular pressure, thus offering a new family of 
pharmaceutic agents with fewer systemic side 
effects to the present armamentarium in the 
treatment of glaucoma. 
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Comparison of Intraocular Pressure Measurements With 


the Oculab Tono-Pen vs Manometry in Humans Shortly 
After Death 


Volker Hessemer, M.D., Ralf Rossler, and Karl W. Jacobi, M.D. 


We compared the Oculab Tono-Pen, a minia- 
turized Mackay-Marg tonometer, with a Sta- 
tham membrane manometer in six humans (12 
eyes), three to six hours after death. The intra- 
ocular pressure was changed in 5- to 10-mm Hg 
steps in a range between 0 and 60 mm Hg by an 
infusion system. The correlation coefficient of 
the relation of Tono-Pen readings vs manomet- 
rically determined intraocular pressures was 
.99. Compared to the manometer, the Tono-Pen 
gave a small underestimation of intraocular 
pressure above 17 mm Hg or overestimation 
below 17 mm Hg. The maximal deviation of 
the Tono-Pen readings from the manometer 
readings was 2.5 mm Hg. In our experience the 
correspondence between Tono-Pen and ma- 
nometer readings was superior to the corre- 
spondence between the readings obtained 
with the original Mackay-Marg tonometer and 
manometry. 


THE OcuLAB TONO-PEN is a hand-held to- 
nometer that is similar in operating principle to 
the Mackay-Marg tonometer.” Minckler and 
associates’ recently performed a clinical evalua- 
tion of the Tono-Pen vs the Goldmann applana- 
tion tonometer. The intraocular pressure val- 
ues ranged primarily from 10 to 30 mm Hg. 
Pressures below and above this range were 
measured infrequently. 

In our evaluation of this new tonometer, we 
chose a reference instrument that measures 
intraocular pressure directly and absolutely 
and compared the two instruments in an intra- 
ocular pressure range from 0 mm Hg to the 
upper limit of clinically observable pressures. 
These pressures were obtained experimentally 
in human eyes shortly after death. 
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Material and Methods 


The Tono-Pen has been described in detail by 
Minckler and associates.’ Briefly, the hand- 
held, battery-operated instrument is pen-sized 
(18 cm in length), and weighs about 60 g. 
Similar to the original Mackay-Marg tonome- 
ter,’ the Tono-Pen uses a solid strain gauge 
transducer. The tip of the Tono-Pen contains a 
central 1.02-mm diameter plunger that extends 
5 um beyond a surrounding 3.22-mm diameter 
annulus. When the cornea is flattened against 
the plunger surface and, immediately there- 
after, against the surrounding annulus surface, 
a typical voltage change is created: initially a 
steep rise to a crest, then a trough, and a 
second rise. Usually, a mirror-like voltage 
change is found when the instrument is with- 
drawn from the cornea. In the original Mackay- 
Marg tonometer,” the height from the baseline 
to the trough of the voltage curve is measured, 
which is printed out on a paper tracing. In the 
Tono-Pen, the voltage change is digitized, 
stored, and analyzed by a single-chip micro- 
processor, which has internal algorithms that 
measure and discriminate the same parame- 
ters. Three to six accepted measurements are 
averaged, and the mean pressure reading is 
displayed in millimeters of mercury on a liquid 
crystal display. As a measure of reliability and 
spread of the single measurements, the range 
of the coefficient of variance (5%, 10%, 20%, 
>20%) is also displayed. Before performing a 
measurement, the Tono-Pen tip is covered with 
a disposable latex membrane. 

We used a commercially available series 
model of the Tono-Pen. Two of the users (V.H. 
and R.R.) had been trained in the use of the 
instrument by manufacturer’s representatives. 

The measurements were performed in six 
human subjects (52 to 78 years of age), three to 
six hours after death in one of the intensive 
care units of the University of Giessen Medical 
Center. The subjects had no history of corneal 
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diseases or refractive errors greater than +2 
diopters. The eyes were undamaged, and the 
corneas were clear at the time of measurement. 
Before each measurement, the informed con- 
sent of at least one of the dependents was 
given. Shortly thereafter, the cadaver with eyes 
closed was transported to the pathology labora- 
tory, where the measuring devices had been 
installed. The cadaver was supported in a hori- 
zontal position. The eyes were left in situ. A 
Schott eyelid retractor was inserted into the 
first eye to be measured. The entire cornea and 
the limbal region were exposed. The cornea 
was continuously irrigated with BSS solution 
except during the Tono-Pen measurements. A 
sharp 27-gauge, ¥%4-inch disposable needle was 
passed through the corneoscleral limbus into 
the anterior chamber. The needle was connect- 
ed to a BSS-filled infusion system, which was 
adjustable in height. A second 27-gauge, 3⁄4- 
inch needle was inserted into the anterior 
chamber, also using a limbal approach. The tips 
of the two needles lay freely in the anterior 
chamber (about 3 mm from the corneoscleral 
limbus) and had no contact with adjacent tis- 
sues. Via a BSS-filled tubing, the second needle 
was connected to a Statham membrane ma- 
nometer consisting of a disposable measuring 
dome and a pressure transducer. The manome- 
ter signal was amplified and recorded on a 
sensitive multipen recorder. Before each mea- 
surement, a calibration curve of the Statham 
manometer was made using a legally verified 


---linear 
— polynomial 


regression 


6 humans, 3-6h post mortem 
12 eyes 
115 values 





0 2 4 6 8 kPa 


calibration membrane manometer. By chang- 
ing the height of the infusion system, the in- 
traocular pressure was changed in 5- to 10-mm 
Hg steps ranging from 0 to 60 mm Hg. At 
each pressure step, a Tono-Pen measurement 
was made according to the instructions out- 
lined by Minckler and associates.‘ Only those 
measurements with a variance of 5% were ac- 
cepted. At manometer pressure readings below 
5 mm Hg, it was difficult, and in some cases 
impossible, to perform Tono-Pen measure- 
ments because of the flexible cornea. In each of 
the six cadavers, both eyes were investigated 
consecutively. 

For statistical analysis, the pressure readings 
obtained with the Tono-Pen were plotted 
against the corresponding manometer values. 
An analysis of variance was performed to test 
whether a linear relationship between the 
Tono-Pen and manometer readings could be 
assumed. Since this hypothesis could be ac- 
cepted (P < .001), a linear regression analysis 
was performed. A polynomial regression anal- 
ysis was also performed to obtain the mathe- 
matically exact formulation of the relationship 
between the pressure readings of the two in- 
struments. Furthermore, the differences of the 
Tono-Pen readings minus the manometer val- 
ues were calculated. These differences were 
plotted against the manometer and the Tono- 
Pen readings, respectively. Thereafter, the 
same statistics as described above were applied 
to these plots. 


Fig. 1 (Hessemer, Réssler, and Jacobi). 
Tono-Pen (TP) pressure readings plotted 
against intraocular pressures measured by 
manometry (MAN). Several values are plot- 
ted repeatedly. Linear and polynomial re- 
gression curves are also shown. For regres- 
sion equations, see the Table. 
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Results 





We obtained 115 pairs of values using the 
Tono-Pen and manometer in a pressure range 
extending continuously from 1 to slightly 
above 60 mm Hg (Fig. 1). The linear and poly- 
nomial regression curves depicted in Figure 1 
are described by the equations given in the 
Table. The slope of the linear regression curve 
was 0.94 and the y intercept was 1.46 mm Hg 
(for comparison, the slope and y intercept of 
the line of ideal correspondence with mano- 
metric values are 1 and 0, respectively). The 
correlation coefficient was .99. The standard 
deviation of the Tono-Pen readings in relation 
to the regression line was 2.36 mm Hg. The 
mean values of 29.9 (Tono-Pen) and 30.4 mm 


kPa mmHg = = =|inear 


+10 iaie regression 
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Fig. 2 (Hessemer, Rössler, 
and Jacobi). Differences of 
Tono-Pen minus manometer 
pressure readings (ATP — 
MAN) plotted against intra- 
ocular pressures measured 
by manometry (MAN). 


8 kPa 


Hg (manometer) were not significantly differ- 
ent (P > .05, analysis of variance). The polyno- 
mial regression curve closely approximated the 
linear curve. 

Figure 2 elucidates the systematic deviation 
between Tono-Pen readings and manometric 
intraocular pressures. The differences of the 
Tono-Pen readings minus the manometer val- 
ues were plotted against the manometric pres- 
sures. The correlation coefficient for this rela- 
tion was —0.46 (see the Table for regression 
equations). Positive or negative differences 
suggest that Tono-Pen readings are too high or 
too low, respectively. For example, at a mano- 
metric pressure of 1 mm Hg, the Tono-Pen 
values are, on an average, 2.5 mm Hg too high, 
if the exact polynomial curve is considered. At 
a manometric pressure of 17 mm Hg, there is no 


Fig. 3 (Hessemer, Rössler, 
and Jacobi). Differences of 
Tono-Pen minus manometer 
intraocular pressure readings 
(ATP — MAN) plotted against 
Tono-Pen (TP) pressure read- 
ings. 


70 mmHg 


8 kPa 
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deviation between the two instruments. At a 
manometric pressure of 60 mm Hg, the Tono- 
Pen values are, on an average, 2.5 mm Hg too 
low. 

Figure 3 illustrates the mean deviation of a 
certain Tono-Pen reading from the manometri- 
cally measured intraocular pressure. As in Fig- 
ure 2, the differences of the Tono-Pen readings 
minus the manometer values were calculated; 
however, these differences were plotted 
against the Tono-Pen readings. The correlation 
coefficient for this relation was —.35 (see Table 


mmHg 
kPa 70 


0 2 4 OMAN 
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Fig. 4 (Hessemer, Rossler, and Jacobi). 
Composite diagram comparing the relation- 
ship between Tono-Pen (TP) and manometer 
(MAN) intraocular pressure readings (pres- 
ent results) with relationship between Gold- 
mann tonometric (GM) and manometric 
readings in enucleated human eyes. Dashed 
line, linear regression present study; solid 
line, polynomial regression present study; 
dotted line, linear regression Goldmann 
and Schmidt study. 


10 20 30 40 50 60 70mmHg 
8 kPa 


for regression equations). The curves in Figure 
3 slightly deviate from those depicted in Figure 
2. For example, when the Tono-Pen user mea- 
sures 1 mm Hg, the Tono-Pen overestimates the 
intraocular pressure by an average of 2mm Hg, 
related to the polynomial curve. When the user 
measures 15 mm Hg, this value may be as- 
sumed to represent accurately the intraocular 
pressure. When the Tono-Pen displays values 
between 25 and 50 mm Hg, these readings 
underestimate the intraocular pressure by an 
average of 1 to 1.5 mm Hg. When the Tono-Pen 


Fig. 5 (Hessemer, Réssler, and Jacobi). 
Composite diagram comparing the relation- 
ship between Tono-Pen (TP) and manometer 
(MAN) intraocular pressure readings (pres- 
ent results) with relationship between read- 
ings of original Mackay-Marg tonometer 
(MMT) and manometric pressures in enu- 
cleated eyes or human cadaver eyes. 
Dashed line, linear regression present 
study; solid line, polynomial regression 
present study; dotted line, linear regression 
Draeger and Becker study; dashed and dot- 
ted line, linear regression Moses, Marg, and 
Oechsli study. 
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TABLE 
REGRESSION EQUATIONS FOR COMPARISON 
OF TONO-PEN AND MANOMETER* 





PLOT (mM HG) 
Y AXIS X AXIS REGRESSION EQUATION 
Tono-Pen Manometer Linear: y = 0.94x + 1.46 
Polynomial: y = 0.82x 
+ 0.002x? + 2.52 
Tono-Pen Manometer Linear: y = —0.06x + 1.46 


minus Polynomial: y = —0.18x 


manometer + 0.002x? + 2.52 
readings 
Tono-Pen Tono-Pen Linear: y = —0.05x + 1.03 


minus Polynomial: y = —0.22x 
manometer + 0.003x? + 2.70 
readings 


ee 


*For corresponding curves, see Figures 1 through 3. 


readings are in the range of 60 mm Hg, there is 
no essential deviation from the intraocular 
pressure, if the exact polynomial curve is con- 
sidered. The latter point demonstrates that, 
under certain circumstances, erroneous conclu- 
sions may be drawn if linear regression analy- 
sis alone is performed. 


Discussion 


Minckler and associates* recently compared 
the Tono-Pen with Goldmann applanation to- 
nometry in patients from an eye clinic. In com- 
parison to the Goldmann tonometer, the Tono- 
Pen was found to give a small overestimation of 
intraocular pressure in eyes with low intraocu- 
lar pressure or underestimation in eyes with 
high intraocular pressure. The present study 
confirmed their results by using a reference 
instrument that measured intraocular pressure 
directly and absolutely, that is, a manometer, 
and by performing continuous measurements 
in the entire clinically observable intraocular 
pressure range. This latter condition was 
achieved by experimentally changing the intra- 
ocular pressure in eyes of humans shortly after 
death. The use of human eyes avoids the diffi- 
culties encountered in animal eyes because of 
the possibility that different corneal anatomy 
may lead to erroneous tonometric readings.’ 


Comparing the relationship between the 
Tono-Pen and manometer readings (present re- 
sults) with the relationship between Goldmann 
tonometric and manometer readings (results 
from Goldmann and Schmidt?’ in enucleated 
human eyes) showed that both the Tono-Pen 
and the Goldmann readings deviate slightly 
from the line of ideal correspondence with the 
manometric values, that is, a line with a y 
intercept of 0 and slope of 1 (Fig. 4). However, 
whereas the Tono-Pen gives slightly too high or 
too low readings in the low or high manometric 
pressure range, respectively, the Goldmann 
readings deviate slightly from the manometric 
pressures in the opposite direction. 

Comparing the relationship between the 
Tono-Pen and manometer readings (present re- 
sults) with the relationship between the origi- 
nal Mackay-Marg tonometer and manometer 
readings obtained in enucleated human eyes 
(results from Moses, Marg, and Oechsli’) or in 
human cadaver eyes (results from Draeger and 
Becker®) demonstrated that the curves describ- 
ing the Tono-Pen/manometer relationship more 
closely approximate the ideal line than the 
curves describing the Mackay-Marg tonometer/ 
manometer relationship (Fig. 5). We advocate 
clinical use of the Tono-Pen not only because of 
its unique miniaturization and ease in use, but 
because of the close correspondence with the 
manometrically measured intraocular pres- 
sure. 
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EDITORIAL 





The Leslie Dana Gold Medal 
Robert C. Drews 


In 1925, Mr. Leslie Dana, a prominent St. 
Louis businessman, established a trust fund to 
employ an artist and have dies made to strike a 
gold medal “to be known as the Leslie Dana 
Medal for the Prevention of Blindness.” 

Leslie Dana was born in St. Louis on Jan. 1, 
1873. He graduated from the Massachusetts 
Institute of Technology and served in the Span- 
ish American War. He was a patron of the arts 
and literature. In 1921, Mr. Dana was appoint- 
ed to the Missouri Commission for the Blind. 
Much of the impetus to establish this state 
agency arose from the vigorous efforts of a St. 
Louis philanthropic organization, the Missouri 
Association for the Blind. Their mission, as 
well as that of the Missouri Commission, ex- 
tended not only to welfare and social work 
among the blind, but to a strong program to 
prevent blindness as well. During his four 
years on the commission, Mr. Dana was devot- 
ed to the problems of the blind. He soon real- 
ized, however, the great importance of the 
prevention of blindness. The medal was estab- 
lished to spur this interest and to recognize 


683 


distinguished service in the prevention of 
blindness. 

Twenty-five years after the medal was first 
awarded, Mr. Dana was honored at a ceremony 
in his home by the National Society for the 
Prevention of Blindness with a special merit 
medal and an honorary lifetime membership 
certificate. 

The original trust document stipulated that 
“so far as practicable its award shall be made 
annually in the City of St. Louis,” and that the 
recipient should be provided with the oppor- 
tunity to make an address to the Association 
“and allied organizations” on a topic related to 
“Conservation of Eyesight.” 

The officers and directors of the Missouri 
Association of the Blind were appointed trus- 
tees for the fund. Nominations could be made 
by any organization or individual interested in 
the conservation of vision, but selection of the 
recipient was made by the New York National 
Committee for the Prevention of Blindness and 
approved by the Board of Trustees of the Fund. 

The Missouri Association for the Blind be- 
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came the St. Louis Society for the Blind and the 
National Committee for the Prevention of 
Blindness became the National Society for the 
Prevention of Blindness. In 1937, responsibility 
for the selection of the medal recipient was 
transferred to the Association for Research in 
Ophthalmology with approval of the National 
Society for the Prevention of Blindness and the 
St. Louis Society for the Blind. Subsequently, 
the selection reverted again to the National 
Society for the Prevention of Blindness. In 
1962, the medal was temporarily discontinued 
when the rising price of gold and the cost of 
ceremonies outside of St. Louis greatly exceed- 
ed the yield of the trust. After consultation 
with Mrs. Dana, the fund was transferred to 
the St. Louis Eye Bank for use in blindness 
prevention. In 1970, with the approval of Mr. 
Dana’s children, the St. Louis Society for the 
Blind reinstituted the medal, adhering to the 
original trust document concerning the criteria 
for selection of the recipient and the location of 
the award ceremony in St. Louis. 

Over the years the Dana Gold Medal has 
become one of the most prestigious awards in 
the field. The medal itself (Figure) was de- 
signed and modeled by the sculptor Christian 
Peterson of Boston and executed by the J. 
Bolland Jewelry Company. Although of the 
European School, Peterson is best known for 
his life-size busts of New England governors 
and Boston notables, and for the designs he 
created for many national historic events. 





Figure (Drews). The Leslie Dana Gold Medal. 


Great care has been taken in the selection of 
the medal recipients. Indeed, they constitute a 
“Who’s who” in this field (Table), a list to 
which all recipients have felt honored to be- 
long. The Leslie Dana Gold Medal has been 
awarded to an international group, and its 
recipients include physicians, educators, wel- 
fare administrators, social workers, and orga- 
nizers of welfare associations. 

The first recipient was Edward Jackson. The 
presentation to Dr. Jackson was made by Mr. 
Lewis H. Carris, Managing Director for the 
National Society for the Prevention of Blind- 
ness. Apparently Edward Jackson’s last official 
act was to present the Leslie Dana Medal to Mr. 
Carris himself, in 1942, two weeks before Dr. 
Jackson’s sudden death. 

The criteria for the selection of the medal 
recipient in the original trust document were as 
follows: 

1. Long meritorious service for the conserva- 
tion of vision and the prevention and cure of 
diseases dangerous to eyesight. 

2. Research and instructions in ophthalmolo- 
gy and allied subjects. 

3. Social service for the control of eye 
diseases. 

4. Special discoveries in the domain of gener- 
al science or medicine of exceptional impor- 
tance in conservation of vision. 

Social work in care for blind people and the 
problems of blindness was also quickly added 
to this list as a worthy criterion for the award of 
the medal. In 1926, the second medal was 
awarded to Miss Louisa Lee Schulyer, who had 
founded the New York State Charities Aid As- 
sociation in 1872. She later founded the New 
York State Committee for the Prevention of 
Blindness and was a member of the Executive 
Committee of the National Society for the Pre- 
vention of Blindness. 

The next medal will be awarded June 24, 
1988, to Research to Prevent Blindness, 
through its president, Mr. David Weeks. This is 
the first time that the award of the medal 
recognizes an organization that has been out- 
standing in the field of prevention of blindness. 

The work of those who have received the 
Leslie Dana Gold Medal reflects a monumental 
accomplishment in services to the blind and in 
the prevention of blindness. 


Reprint requests to Robert C. Drews, M.D., 211 
Meramec Ave., Clayton, MO 63105. 
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TABLE 


PAST RECIPIENTS OF THE LESLIE DANA GOLD MEDAL 


. Edward Jackson, Denver, Colorado 
uisa Lee Schuyler, New York, New York 
. Lucien Howe, Buffalo, New York 

. Park Lewis, Buffalo, New York 


Prof. Ernst Fuchs, Vienna, Austria 


Dr 


. George E. deSchweinitz, Philadelphia, 


Pennsylvania 
Edward M. Van Cleve, New York, New York 


Dr 
Dr 
Dr 
Dr 


. William H. Luedde, St. Louis, Missouri 
. F. deLapersonne, Paris, France 

. William H. Wilder, Chicago, Illinois 

. John M. Wheeler, New York, New York 


Mrs. Winifred Hathaway, New York, New York 


Dr 
Dr 


. Ellice M. Alger, New York, New York 
. Edward C. Ellett, Memphis, Tennessee 


John M. Glenn, New York, New York 


Dr 
Le 
Dr 


. Arnold Knapp, New York, New York 
wis H. Carris, New York, New York 
. Walter B. Lancaster, Boston, Massachusetts 


Miss Linda Neville, Lexington, Kentucky 


Dr 
Dr 
Dr 
Dr 
Dr 
Dr 


. William Zentmayer, Philadelphia, Pennsylvania 
. Harry S. Gradle, Sherman Oaks, California 

. Frederick H. Verhoeff, Boston, Massachusetts 
. Lawrence T. Post, St. Louis, Missouri 

. Conrad Berens, New York, New York 

. William L. Benedict, Rochester, Minnesota 


1951 
1952 
1953 
1954 
1955 
1957 


1958 
1959 
1960 
1961 
1971 


1973 
1975 


1976 
1977 
1978 
1980 
1981 
1982 
1985 
1986 
1988 


Dr. E. V. L. Brown, Chicago, Illinois 

Miss Grace S. Harper, New York, New York 

Mrs. Harry S. Gradle (Audrey Hayden) 

Col. E. A. Baker, Toronto, Canada 

Mrs. Helenor Wilder Forerster, San Francisco, California 

Dual award to Miss Evelyn M. Carpenter, Monkton, Maryland, 
and Mrs. Eleanor Brown Merrill, Baltimore, Maryland 

Robert F. Irwin, Jr., Philadelphia, Pennsylvania 

Dr. Derrick T. Vail, Chicago, Illinois 

Dr. Frederick C. Cordes, San Francisco, California 

Dr. Everett L. Goar, Houston, Texas 

The Rev. Thomas J. Carroll L.L.D., Newton, 
Massachusetts 

Dr. C. Wilbur Rucker, Rochester, Minnesota 

Dual award to Sir John Wilson, C.B.E., and 
Lady Jean Wilson, Haywards Heath, England 

Dr. Thaddeus S. Szewczyk, Belleville, Illinois 

Dr. Bernard Becker, St. Louis, Missouri 

Dr. Peter C. Kronfeld, Tucson, Arizona 

Dr. Jules Stein, Los Angeles, California 

Dr. A. Edward Maumenee, Baltimore, Maryland 

Dr. Lorenz E. Zimmerman Washington, D.C. 

Dr. Frank W. Newell, Chicago, Illinois 

Dr. Marshall Parks, Washington, D.C. 

Research to Prevent Blindness, New York, New York 





LETTERS TO THE JOURNAL 


An Affinity Membrane Test for 
Superficial Corneal Herpes 


Bryan M. Gebhardt, Ph.D., 

James Reidy, M.D., 

and Herbert E. Kaufman, M.D. 

Lions Eye Research Laboratories, LSU Eye Center, 
Louisiana State University Medical Center School of 
Medicine. This study was supported in part by Pub- 


lic Health Service grants EY03150 and EY02672 from 
the National Eye Institute. 


Inquiries to Bryan M. Gebhardt, Ph.D., LSU Eye Center, 
2020 Gravier St., Suite B, New Orleans, LA 70112. 


We developed and tested an affinity mem- 
brane test for confirming the presence of her- 
pesvirus in superficial corneal lesions. A 
protein-binding affinity membrane, used as a 
blotter, is gently touched to the corneal lesion. 
The membrane is permitted to dry for five 
minutes, and is then immersed in a 0.5% 
casein-blocking buffer containing a 1:1,000 di- 
lution of horseradish peroxidase-conjugated 
anti-herpes simplex virus antibody for 15 min- 
utes at room temperature. The membrane is 
washed in three changes of a 0.1% solution of 
Triton X 100 detergent in phosphate-buffered 
saline and two changes of deionized water and 
then immersed in a substrate solution made as 
follows: 100 mg of tetramethylbenzidine dis- 
solved in 10 ml of dimethyl sulfoxide, and 1 ml 
of the tetramethylbenzidine solution diluted in 
100 ml of 0.1 M sodium acetate/citrate buffer at 
pH 6.0 and 0.1 ml of 30% hydrogen peroxide. 

Membranes that have adsorbed herpesvirus 
antigen from contact with an infected cornea 


develop a pattern of intense deep blue staining 
almost immediately upon contact with the 
tetramethylbenzidine solution. The reaction is 
complete within three to five minutes. Mem- 
branes without antigen and those blotted on 
nonherpetic corneal lesions remain colorless. 
The total time needed to obtain the results of 
this test is about 30 minutes. 

This test for herpesvirus is simple, rapid, and 
extremely sensitive. Side-by-side comparisons 
of the immunoaffinity membrane test and the 
enzyme-linked immunosorbent assay using 
laboratory grown viral antigen indicate that the 
test is at least as sensitive as the enzyme-linked 
immunosorbent assay procedure. 

We used the affinity membrane test in a large 
number of control (uninfected) and herpes- 
virus-infected rabbit corneas. In more than 20 
control samples and more than 40 herpes- 
infected samples, no cross reactions or false- 
positive results were found. 

The affinity membrane technique acts as a 
replica blotter in that the herpes simplex virus 
type 1 lesion on the cornea, whether it is a 
dendrite, a punctate epithelial lesion, or a geo- 
graphic ulcer, is duplicated exactly on the 
membrane in the form of an immuno- 
specifically stained area (Figure). This confir- 
matory test, which was developed in the rabbit 
eye, has immediate application to the diagnosis 
of lesions in the human cornea caused by virtu- 
ally any infectious agent for which enzyme- 
labeled antibodies are available. Thus, the di- 
agnosis of adenovirus and Chlamydia may be 
easily accomplished by using simple modifica- 
tions of this approach. 
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Figure (Gebhardt, Reidy, and Kaufman). Typical 
example of positive affinity membrane test and the 
herpes simplex virus-infected cornea on which the 
membrane was blotted. Top, Membrane exhibiting 
two replicas of a corneal epithelial dendrite obtained 
by touching the dendrite two times in succession. 
The membrane was treated as described in the text 
and the deep blue color developed, indicating the 
presence of herpes simplex virus antigens in the 
dendrite. Bottom, Slit-lamp photomicrograph of cor- 
neal epithelial dendrite from which the affinity mem- 
brane test shown above was developed. The epitheli- 
al lesion and the blue pattern on the affinity 
membrane are replicas of each other. 


Topical Timolol-Induced Arthropathy 


Jacqueline S. Lustgarten, M.D. 


Department of Ophthalmology, Mount Sinai School 
of Medicine. 


Inquiries to Jacqueline S. Lustgarten, M.D., Department 
of Ophthalmology, Box 1183, Mount Sinai School of 
Medicine, One Gustave L. Levy PI., New York, NY 10029. 

The possible association between arthrop- 
athies and systemic beta-blockers dates back 
to 1976 when Fraser and Irvine! reported a case 
of knee pain induced by practolol. The knee 
pain subsided when practolol was discontin- 
ued, but reappeared when the medication was 
reintroduced. Polyarthritis has been described 
in association with propranolol hydrochloride 
and oxprenolol hydrochloride.2° 

Similarly, acute psoriatic arthropathies that 
were caused by oxprenolol hydrochloride have 
resolved without recurrence after drug with- 
drawal. Furthermore, beta-blocker-induced de- 
velopment of an illness resembling idiopathic 
systemic lupus erythematosus has been report- 
ed.’ Although several articles have called atten- 
tion to the number of cases of arthralgia associ- 
ated with systemic, adrenergic beta-blockers, 
there is currently no controlled study in the 
literature. Manifestations of beta-blocker- 
induced arthralgia range from a multisystem 
immunologic syndrome to less serious, isolated 
arthropathies. 

A 61-year-old woman had been taking timolol 
0.25% twice daily in both eyes for presumed 
ocular hypertension. Her systemic history in- 
cluded recent onset of mild arthralgias in both 
knees for which she took naproxen. On initial 
ocular examination, her intraocular pressure 
was 23 mm Hg in the right eye and 28 mm Hg in 
the left eye. Although results of visual field 
testing were normal, the optic nerve heads 
showed glaucomatous change. The concentra- 
tion of timolol was increased to 0.5%. 

Several months later, the patient complained 
of sharp, constant pains in her knees. There 
were no other arthritic complaints. She was 
taught nasolacrimal occlusion and continued 
taking the timolol. One month later, the knee 
pains had decreased but she was still uncom- 
fortable. Her orthopedic surgeon was consider- 
ing bilateral knee surgery. Timolol was discon- 
tinued and the patient was treated with 
dipivefrin. Her intraocular pressure remained 
controlled. Over the next month, her knee 
pains resolved completely; she discontinued 
using the knee braces, and she walked without 
a handicap. There has been no recurrence of 
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joint pains of any sort over the subsequent 14 
months. 

Because significant blood levels of beta- 
blockers can be achieved by topical administra- 
tion, physicians should be aware of possible 
joint-related problems when topical beta- 
blocker therapy is used for the treatment of 
glaucoma. 
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Nitrous Oxide Warning 


F. T. Fraunfelder, M.D. 


Department of Ophthalmology, Oregon Health Sci- 
ences University. 


Inquiries to National Registry of Drug-Induced Ocular 
Side Effects, Oregon Health Sciences University, Port- 
land, OR 97201. 

Nitrous oxide is frequently used in ophthal- 
mologists’ offices for treatment of trichiasis, 
benign skin lesions, cyclocryotherapy, and 
simple cryopexy. The following is a case report 
that was submitted to the National Registry of 
Drug-Induced Ocular Side Effects, in which 
nitrous oxide asphyxiation resulted in the 
death of a part-time employee in an ophthal- 
mologist’s office. 

A 17-year-old boy frequently worked alone 
after hours as a computer programmer in an 
ophthalmologist’s office. He was found dead, 
with a plastic bag over his head, and with his 
hands closing the bag around his neck. No 
evidence of foul play, suicide, or drugs was 
found. One of the boy’s friends stated to the 


police that his friend had spoken of “putting 
gas in a bag and breathing it to get high some- 
times while he was at work.” A canister of 
nitrous oxide was found on a cryo cart in the 
area of the office that was used for minor 
surgery. The boy’s fingerprints on the canister 
suggested that accidental nitrous oxide asphyx- 
iation was the cause of death. This was later 
confirmed. 

Commonly known as “laughing gas,” ni- 
trous oxide results in euphoria and numbness 
when inhaled, and is often used as an anesthet- 
ic in medical offices. In ophthalmologists’ of- 
fices, however, nitrous oxide is used as a cryo- 
gen and not as a drug. Therefore, it is not set 
up for mask usage. To obtain high respiratory 
concentrations of nitrous oxide without a mask 
would require tubing or a bag as described. 
Ophthalmologists may consider storing this 
agent when it is not being used in a locked 
cabinet. 





Retinal Artery Occlusion Associated 
With Tranexamic Acid Therapy 


Matthew R. Parsons, M.D., 
Douglas R. Merritt, M.D., 
and Robert C. Ramsay, M.D. 


Department of Ophthalmology, University of Min- 
nesota. 


Inquiries to Matthew R. Parsons, M.D., Department of 
Ophthalmology, University of Minnesota, 516 Delaware 
St. S.E., Minneapolis, MN 55455. 

Tranexamic acid is an antifibrinolytic agent 
currently under investigation by the Food and 
Drug Administration. It is both a competitive 
inhibitor of plasminogen activation and a non- 
competitive inhibitor of plasmin, similar in ac- 
tion to aminocaproic acid. The antifibrinolytic 
activity increases thrombotic tendency and de- 
creases risk of hemorrhage.' Tranexamic acid 
has been used to treat uterine bleeding,’ un- 
controlled gastrointestinal bleeding,’ and ac- 
quired C1 esterase inhibitor deficiency-induced 
angioedema.’ It is also used to treat traumatic 
hyphemas as an alternative to aminocaproic 
acid. 

Reported complications of tranexamic acid 
show an increase in thrombotic proclivity, and 
include one case of mesenteric venous throm- 
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bosis’ and four cases of intracranial thrombosis 
‘with two deaths.** The incidence of complica- 
tions is low. We encountered a case of a branch 
retinal artery occlusion ina patient treated with 
tranexamic acid for hemorrhagic cystitis. 

Acute myelogenous leukemia was diagnosed 
in a 57-year-old woman. After consolidation 
chemotherapy failed on three occasions, she 
underwent an autologous bone marrow trans- 
plantation. She received two three-day courses 
of aminocaproic acid (500 mg intravenously, 
twice daily) for cyclophosphamide-induced 
hemorrhagic cystitis, but did not tolerate the 
medication: Ten days later, tranexamic acid 
was administered (750 mg intravenously, twice 
daily) for persistent hemorrhage. On the fifth 
day of therapy, the patient reported blurry 
vision. Bedside examination documented visu- 
al acuity of Jaeger 1 in both eyes. Results of 
Amsler grid testing showed a scotoma above 
fixation in the right eye. Ophthalmoscopy of 
the right eye disclosed a tertiary branch retinal 
artery occlusion, located between the inferior 
temporal arcade and the fovea. The platelet 
count was 62,000/mm’. Results of prothrombin 
time and partial thromboplastin time were nor- 
mal. 

The tranexamic acid was suspected as the 
inciting factor leading to the arterial occlusion 
and was discontinued. No other thrombotic 
episodes were observed. 

Although tranexamic acid cannot absolutely 
be implicated in this case of branch retinal 
artery occlusion, we believe that ophthalmolo- 
gists should be aware of potentially serious 
thrombotic side effects of the medication. 
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Microinfusion of Thrombin Solution 
in Vitreous Surgery 
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Inquiries to Gary M. Cowan, M.D., Vitreo-Retinal Con- 
sultants of Texas, 1021 Washington Ave., Fort Worth, TX 
76104. 

Thompson and coworkers! described the use 
of an intraocular infusion of bovine thrombin to 
reduce bleeding during vitreous surgery. They 
added thrombin to the infusion bottle in a 
concentration of 100 mg/ml. Of their patients, 
20% developed severe inflammatory reactions 
postoperatively. The incidence of inflammation 
was decreased, however, when the vitreous 
cavity was irrigated at the end of surgery with 
fluid that did not contain thrombin. 

M. B. Landers, M.D. (oral communication, 
1986) suggested that a 100-mg/ml thrombin 
solution be infused witha syringe that is linked 
to the intraocular infusion line with a three- 
way stopcock. When hemorrhage occurs, the 
stopcock is opened and the thrombin- 
containing solution is infused. Because the 
thrombin solution is used only when hemor- 
rhage occurs, the incidence of inflammation 
may be decreased. 

At my institution, we have been using a 
method for the delivery of thrombin that de- 
creases further the quantity of thrombin in- 
fused into the eye, while retaining its effective- 
ness. When vitreous surgery is performed for 
the complications of diabetic retinopathy, a 
tissue manipulator* is used frequently. This 
instrument combines a fiberoptic light source 
with a cautery tip, which has a 30-gauge end- 
Opening port that can be used as suction for- 
ceps (Figure). The suction is applied with a 
syringe controlled by an assistant. Although 
the syringe is usually filled with the same 
solution used for intraocular infusion, in this 
method the syringe is filled with a 100-mg/ml 
solution of thrombin that has been mixed in 
BSS Plus. When hemorrhage is encountered, 
the thrombin solution can be used to irrigate 
blood away from the site and aid in hemostasis. 
The tip of the manipulator can then be used to 





“The Grieshaber tissue manipulator was designed by 
Brooks W. McCuen II, M.D., and Dyson Hickingbotham 
of Duke University Eye Center. 


690 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1988 


ee UUEEEE EEE 





Figure (Cowan). The tip of the instrument, with 
the 30-gauge cautery tip and suction port extending 
past the fiberoptic bundle. 


cauterize the bleeding site. This method limits 
the total amount of infused thrombin to the 
amount delivered directly to the source of the 
hemorrhage. I believe that this method de- 
creases the incidence and severity of inflamma- 
tory reactions even further. To prevent block- 
age of the suction/infusion line by material 
precipitated from the thrombin solution, one 
must be careful to clean the line thoroughly 
after use. 
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Low-Dose Fluorescein Angiography 
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Inquiries to Fadi P. Nasrallah, M.D., Retina Associates, 
100 Charles River Plaza, Boston, MA 02114. 
Fluorescein angiography uses the fluores- 
cence characteristics of a vegetable dye, sodium 
fluorescein, to assess abnormalities in the cho- 
roid, retina, optic nerve, and iris. Wessing! 
studied the proper dose and concentration of 


the dye when the technique was first intro- 
duced, and since that time it has been custom- ' 
ary to use no less than 5 ml of 10% dye. 

We evaluated a 2-ml injection of 10% solution 
in 500 consecutive cases that included a wide 
variety of disorders involving the retina, cho- 
roid, and optic nerve head. Fifty patients had 
media opacities and nine patients had small 
pupils (<3 mm). 

The fluorescein dye was injected in the ante- 
cubital vein as quickly as possible, and photo- 
graphs were taken using a Zeiss fundus camera 
with the flash power set at 200 to 240 Wsec 
throughout the transit. We used Kodak 400 ISO 
T-Max professional film and push-processed it 
with Kodak developer D11 straight for 7.5 min- 
utes at 68 F. Kodak rapid fixer was used for 
seven minutes at 68 F. Contact sheet transpar- 
encies were obtained with a printing time ap- 
proximately 30% shorter than that of the 5-ml 
dose. 

The fluorescein angiograms were reviewed 
by four experienced observers. It was the re- 
viewers’ impression that details important for 
diagnosis were not lost by using the lower 
dose. Because less fluorescein was used, the 
transit time was shortened, and photographs 
taken at five minutes provided as much infor- 
mation as those taken at more than 15 minutes 
with a 5-ml dose, thus decreasing the waiting 
time for the photographer and patient. Most 
importantly, patients tolerated the 2-ml injec- 
tion better, with fewer instances of nausea and 
vomiting. Finally, costs were reduced by using 
less dye. 

We believe that advances in film and develop- 
er chemistry have made possible the use of 
low-doses of fluorescein for angiography. The 
Kodak T-Max film uses tabular grain technolo- 
gy that produces high-contrast pictures and 
responds well to push processing. Contrast is 
enhanced further by using a developer with 
high hydroquinone content and a high pH 
(Kodak D11 developer). This all helps compen- 
sate for any decreased fluorescence caused by 
using a lower dose injection. 
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Inflammatory Glaucoma Associated 
With Sweet’s Syndrome 


Stuart Fourman, M.D. 


Department of Ophthalmology, Eye & Ear Institute 
of Pittsburgh, University of Pittsburgh. 


Inquiries to Stuart Fourman, M.D., Department of Oph- 
thalmology, Eye & Ear Institute of Pittsburgh, University 
of Pittsburgh, 203 Lothrop St., Pittsburgh, PA 15213. 

I examined a 58-year-old man because of 
fever, decreased vision, photophobia, bilateral 
chemosis, and increased intraocular pressure 
for two days. Idiopathic thrombocytopenic pur- 
pura had been diagnosed almost ten years pre- 
viously and the patient had subsequently re- 
quired a splenectomy. Sweet’s syndrome 
(acute febrile neurotrophilic dermatosis)'* had 
been diagnosed at age 54 years based on results 
of a facial skin biopsy and the patient's clinical 
history of recurrent episodes of fever, arthral- 
gia, and painful erythematous plaques on the 
face. The patient had a history of cor- 
ticosteroid-dependent emphysema and micro- 
scopic hematuria. His medications included 
prednisone and colchicine. He denied any cur- 
rent use of ocular medications. 

Over the preceding nine months, the patient 
had had four episodes of bilateral ocular in- 
flammation associated with fever, facial swell- 
ing, decreased vision, photophobia, pain, and 
markedly increased intraocular pressure. Dur- 
ing the first episode of inflammation, bilateral 
argon laser iridotomy and trabeculoplasty had 
been performed without significantly lowering 
the intraocular pressure. Previous medical 
treatment consisting of pilocarpine, dipivefrin, 
and levobunolol also failed to reduce the pres- 
sure. Between bouts of inflammation, his eyes 
were quiet, with a visual acuity of 20/20 and 
normal pressure. 

At the initial examination, visual acuity was 
counting fingers in both eyes. His neck and 
lower face were mildly swollen. External exami- 
nation disclosed mild eyelid swelling, chemo- 
sis, mild corneal epithelial and stromal edema, 
several keratic precipitates, moderate (+2) 
anterior chamber cell and flare, and patent 
iridotomy in both eyes (Figure). Intraocular 
pressure was 30 mm Hg in both eyes. Gonios- 
copy showed open angles to the ciliary body 
band bilaterally. Ophthalmoscopy could not be 
performed because of the hazy media. B-scan 
ultrasonography demonstrated a clear vitreous 
with questionable thickening of the choroid. 
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Figure (Fourman). Top, Mild bilateral eyelid swell- 
ing and chemosis noted on initial examination. Bot- 
tom, Left eye has chemosis, diffuse episcleral and 


scleral injection, and mild corneal haziness caused 
by edema. 


Computed tomography was not performed be- 
cause of an allergy to intravenous dye. 

A diagnosis of anterior uveitis with increased 
intraocular pressure (inflammatory glaucoma) 
was made. The patient was then treated with 60 
mg of prednisone daily, 250 mg of acetazol- 
amide four times a day, dexamethasone 0.1% 
drops hourly in both eyes, and homatropine 
2% drops three times a day in both eyes. 

Within four days, the patient’s symptoms 
had resolved. Visual acuity improved to 20/30 
in both eyes. The eyelid swelling, chemosis and 
corneal edema, and intraocular inflammation 
were almost gone. Intraocular pressure was 16 
mm Hg bilaterally. Ophthalmoscopy showed 
normal optic nerves and vasculature. There 
were no vitreous cells, retinal infiltrates, or 
choroidal folds. Medications were tapered over 
the ensuing three weeks without recurrence of 
the symptoms. Six months later, the patient 
was taking his usual oral medications without 
relapse or need for ocular therapy. 
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Sweet’s syndrome is a rare but distinctive 
dermatologic disorder. Although the patho- 
genesis is unknown, a type III hypersensitivity 
reaction to anas yet unknown antigen has been 
postulated.' It is characterized by the abrupt 
appearance of painful, erythematous cutane- 
ous nodules and plaques on the arms, face, or 
neck; fever; arthralgia; ocular inflammation; 
leukocytosis; and increased erythrocyte sedi- 
mentation rate. Associated infections or under- 
lying malignancy, especially leukemia, may be 
present. Histologic examination shows neutro- 
philic infiltration in the dermis without vasculi- 
tis. Ocular involvement, described as either a 
conjunctivitis or episcleritis, has been reported 
to occur in 4% to 72%* of patients, although no 
detailed ophthalmologic examination has been 
noted. 

This patient with Sweet’s syndrome and ocu- 
lar involvement not only had chemosis, but 
also had an associated anterior uveitis with 
increased intraocular pressure. Episcleritis or 
mild scleritis may have also been present given 
the history of pain. Results of computed to- 
mography may have aided in diagnosing pos- 
terior scleritis but could not be performed in 
this patient. In contrast to other reports de- 
scribing the involvement as benign, the in- 
creased intraocular pressure presents a vision- 
threatening complication. 

Corticosteroid therapy appears to resolve 
rapidly the dermatologic and ophthalmologic 
manifestations of this disorder. Recurrences 
are common, especially in patients with an 
associated leukemia or during the tapering of 
corticosteroid therapy. Chronic corticosteroid 
therapy may be required. Other forms of thera- 
py, such as colchicine and potassium iodide, 
have been used to treat the skin involvement, 
but their effects on the ocular manifestations 
are unknown.’ 
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Pupillary Dilation in Eyes With 
Pseudoexfoliation Syndrome 
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Pseudoexfoliation has recently been implicat- 
ed as an important risk factor for vitreous loss 
in cataract surgery.’ This is attributed to in- 
creased zonular fragility with consequent rup- 
ture. 

A clinical observation prompts me to empha- 
size the role of inadequate pupillary dilation in 
the association of pseudoexfoliation and zonu- 
lar rupture or vitreous loss. I observed that 
many eyes with clinically apparent pseudoex- 
foliation often withstood the usual manipula- 
tion of the nucleus during phacoemulsification 
as well as nonpseudoexfoliation eyes. How- 
ever, pupillary dilation in eyes with pseudoex- 
foliation was often less than normal, a finding 
that has been previously reported.’ I undertook 
a brief study to measure the amount of pupil- 
lary dilation in eyes with pseudoexfoliation 
relative to normal, as I could find no data 
regarding this in the literature. 

Pupillary dilation was measured in 17 pa- 
tients with clinically apparent pseudoexfolia- 
tion syndrome’ in one eye only. The amount of 
dilation was measured with a pupillometer 
one-half hour after instillation of one drop each 
of tropicamide 1% and phenylephrine hydro- 
chloride 2%2%. Pupil diameters were measured 
before viewing the anterior segment with the 
slit lamp. None of these patients had ever been 
treated with pilocarpine eyedrops. In 16 of the 
17 patients, there was less dilation of the eyes 
with pseudoexfoliation, and in only one patient 
was the dilation equivalent (Table). Compared 
to fellow eyes or an age- and sex-matched 
population, the difference was statistically sig- 
nificant (P < .001). When calculating dilation as 
a percentage of theoretically visible maximum 
dilation (10 mm), or pupillary area, the differ- 
ences are notable. Increasing the dilation of the 
pupil, for example, from 5.5 to 7.0 mm results 
in an almost 60% greater pupillary area. The 
dilating regimen may have been submaximal, 
but even with stronger mydriatics, relative dif- 
ferences should be maintained. Although this 
was not a masked study and bias was thus not 
totally eliminated, slight differences in abso- 


Vol. 105, No. 6 


Letters to the Journal 693 


a ee ee 


TABLE 
PUPILLARY DIAMETER MEASUREMENTS 
IN PATIENTS WITH MONOCULAR PSEUDOEXFOLIATION 








SYNDROME* 
PUPIL 
SIZE (mm) 
PATIENT NO., 

AGE (yrs), SEX R.E. LE: 
1, 74, F 6.0° 8.0 
2, 62, F 6.0' 8.5 
3, 74, M 5.5' 6.0 
4, 56, F 8.5 6.5' 
5, 54, F 7.0° 8.5 
G: 72. F 7.0 5.5' 
7, 79, F 7.0 5.5! 
6, 79, F 7.0 5.0 
9, 75, M 7.0° 4.8 

10, 66, F 7.0° 9.0 
11, BF 5.0' 6.5 
tz, 75, 8.0 8.0' 
13, 66, F 7.0 6.0' 
14, 77, F 5.5’ 8.0 
15; 70, F 9.0 7.0' 
16, 52, F 8.0 6.0’ 
17, 66, M 7.0° 8.0 





“Differences between pseudoexfoliation and fellow eyes or an 
age- and sex-matched normal population were significant at P < 
.001. 

‘Denotes eye with pseudoexfoliation. 


lute dilation measurements might have oc- 
curred, but the differences between normal 
eyes and eyes with pseudoexfoliation syn- 
drome were clearly evident. If one considers a 
l-mm difference as unmistakable, the data 
show 14 of the 17 eyes in the pseudoexfoliation 
group had a difference of =1 mm, whereas 
none of an age- and sex-matched normal group 
showed this phenomenon. 

Although there is clinical and histopatholog- 
ic evidence of abnormalities of iris structure in 
the pseudoexfoliation syndrome,*’ to the best 
of my knowledge, measurement of pupil dila- 
tion in pseudoexfoliation syndrome has never 
been studied. In the detailed analysis of risk 
factors in cataract surgery by Guzek and col- 
leagues,’ pupillary size was clearly determined 
to be the most significant risk factor for vitre- 
ous loss. In that same study, pseudoexfoliation 
syndrome was also confirmed to be a risk fac- 
tor, but pupillary dilation and pseudoexfolia- 
tion were not specifically related. My data indi- 
cate that the pupil in pseudoexfoliation 


generally dilates submaximally. This is pre- 
sumably related to iris infiltration and fibrosis 
from the pseudoexfoliation.°® 

This finding has clinical relevance as the 
increased incidence of zonular rupture or vitre- 
ous loss during cataract surgery in eyes with 
pseudoexfoliation often may be caused by a 
relative increase in pressure required to deliver 
a large nucleus through only a moderately 
dilated pupil. This is consistent with the data of 
Guzek and associates.' Inadequate dilation as a 
risk factor has been previously noted by Tark- 
kanen.” The pupils with pseudoexfoliation syn- 
drome may dilate moderately, which may be 
misleading to the surgeon who expects a rou- 
tine experience during cataract surgery. In a 
glaucoma patient who has been on long-term 
miotic therapy and who dilates poorly, the 
surgeon expects routinely to deal with this by 
sphincterotomies or sector iridectomy. Moder- 
ate dilation of pupils with pseudoexfoliation 
may not trigger the same thinking and may 
lead to unexpected problems with nucleus de- 
livery on the basis of pupillary restriction, or 
perhaps inadequate anterior capsulotomy re- 
sulting from this. Although zonular fragility 
may be the major cause of the increase in 
zonular rupture or vitreous loss with extracap- 
sular cataract surgery in pseudoexfoliation syn- 
drome, the resistance of a poorly dilated fibrot- 
ic iris plays a role. Certainly faced with zonular 
fragility, one wants to minimize pressure on 
the globe during nucleus delivery. One should 
vigorously attempt to dilate the pupil maximal- 
ly preoperatively. Surgeons should consider 
surgical measures to alter pupil size in a patient 
with pseudoexfoliation and only moderate dila- 
tion (£6 mm) about to undergo cataract sur- 


gery. 
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Vogt-Koyanagi-Harada syndrome is a chronic 
disorder characterized by bilateral progressive 
panuveitis affecting the choroid, ciliary body, 
and iris. The disease is regarded as an 
autoimmune attack directed against mela- 
nin-bearing cells.’°  Vogt-Koyanagi-Harada 
syndrome affects various organs containing 
melanocytes and may be associated with acous- 
tic disturbances, meningitis, hair loss, and viti- 
ligo. Although the sclera may contain melano- 
cytes at the site of emergence of long ciliary 
nerves, scleral involvement is rare. I examined 
a patient with Vogt-Koyanagi-Harada syn- 
drome who developed focal scleritis at the site 
of emergence of long ciliary nerves in the areas 
of melanocytic aggregates anterior to the inser- 
tion of the recti muscles in both eyes. The 
patient later developed evidence of sclero- 
malacia. 

A 21-year-old woman had a history of recur- 
rent episodes of redness of both eyes and blur- 
ring of vision for two years. She had been given 
oral and topical corticosteroids by another phy- 
sician and had also previously undergone bilat- 
eral cataract extraction. She reported a history 
of dysacousia and hair loss. 

On examination visual acuity was R.E.: 20/80 
and L.E.: 20/200 with aphakic correction. Intra- 
ocular pressure by applanation tonometry was 
R.E.: 16 mm Hg and L.E.: 15 mm Hg. Vitiligo of 
the eyelids and poliosis of the eyelashes in both 
eyes were noted. The right eye showed areas of 
focal scleritis anterior to the insertions of the 
recti muscles and areas of scleral thinning su- 
periorly and temporally (Fig. 1). The anterior 
chamber was deep. The anterior chamber reac- 
tion showed 2+ flare and 2+ cells in the right 
eye. Small to medium sized keratic precipitates 
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Fig. 1 (Tabbara). Note areas of focal scleritis with 


scleral thinning anterior to the insertion of the recti 
muscles. 






were also present. The pupil had a sector iri- 
dectomy superiorly. Ophthalmoscopy of the 
right eye showed peripapillary edema with 
multifocal choroiditis, retinal pigment epitheli- 
al atrophy, and mottled scars in the fundus. 
The left eye showed evidence of scleromalacia 
superiorly with anterior staphyloma (Fig. 2). 
Focal areas of scleritis with scleral thinning 
temporally and inferiorly were also noted ante- 
rior to the insertion of the lateral and inferior 
recti muscles, respectively. The left eye showed 
1+ flare and 1+ cells with small keratic precipi- 
tates over the endothelium. Ophthalmoscopy 
of the left eye demonstrated loss of pigment in 
the retinal pigment epithelium and multiple 
focal areas of choroidal scars and peripapillary 
atrophy. 

Systemic and complete medical examinations 
showed no evidence of other autoimmune dis- 
eases. 





Fig. 2 (Tabbara). Scleromalacia superiorly with 
anterior staphyloma in a patient with Vogt- 
Koyanagi-Harada syndrome. 
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Scleritis is not commonly encountered in 
Vogt-Koyanagi-Harada syndrome since the dis- 
ease is caused by an autoimmune attack direct- 
ed against melanin-bearing cells. Meningeal 
signs and symptoms represent an inflammato- 
ry process in the meninges because of the 
presence of residual melanocytes derived from 
the neural crest. The sclera may contain mela- 
nocytes, especially at the site of exit of the long 
ciliary nerves anterior to the recti muscles. The 
autoimmune attack on melanocytes in the scle- 
ra may lead to focal scleritis and may cause the 
destruction of the collagen fibers. 
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During the last 12 years approximately 1,200 
patients with choroidal melanomas have been 
treated with proton beam irradiation at the 
Harvard Cyclotron. Before irradiation treat- 
ment, the patients are admitted to the Massa- 
chusetts Eye and Ear Infirmary for the suturing 
of four 2.5-mm diameter tantalum rings, which 
serve as reference markers for radiographic 
alignment of the tumor with the proton beam.! 
These rings remain permanently sutured on 
the sclera. 

Recently, concern has been expressed as to 
whether magnetic resonance imaging can be 
performed safely and effectively after proton 
beam irradiation on choroidal melanoma pa- 
tients with episcleral tantalum rings. Magnetic 
resonance imaging is now being used to assess 
the location and size of choroidal melanomas, 
and is likely to be used more in the future. 
Magnetic resonance is known to be a safe, 
noninvasive technique with many medical ap- 
plications; potential hazards have so far only 
been known to exist for the imaging of subjects 
with ferromagnetic foreign bodies or cardiac 
pacemakers.** Hazards associated with tanta- 
lum rings may include spatial disruption of the 
rings caused by magnetic torque or heating of 
the rings induced by radiofrequency pulses. 
Effective magnetic resonance imaging depends 
on the absence of artifacts resulting from the 
rings. Such artifacts make the evaluation of 
these eyes with computed tomography diffi- 
cult. 

Pure tantalum is nonmagnetic and has been 
shown to have no torque in a clinical magnetic 
resonance imaging magnet.* We attempted to 
determine whether tantalum might experience 
an increase in temperature as the result of a 
series of radiofrequency pulses. A temperature 
change of a few degrees in the tantalum rings 
caused by the imaging process could cause 
injury to the eye. By using enucleated human 
eyes as subjects we also wanted to ascertain 
whether high quality images can be produced 
despite the presence of tantalum rings. 

The temperature response of a tantalum ring to 
radiofrequency pulses was monitored by a 
microthermistor bead with a temperature coef- 
ficient of —3.9% C. The leads to the thermistor 
were tinned and soldered to two twisted insu- 
lated copper wires (26 G, 0.5 m long), which in 
turn were soldered to 10 m of stranded wire 
cable. The cable ends were connected to the 
junctions of a Wheatstone bridge with an elec- 
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tronic galvanometer used as a null detector. A 
temperature change of as little as 0.08 C was 
detectable and corresponded to one division on 
the meter. The tantalum ring was secured to 
the microthermistor bead with cement (Fig. 1), 
sealed, and mounted ona surface coil tuned to 
81 MHz placed in the center of a 4.7-tesla, 
30-cm bore magnet. Radiofrequency energy 
was applied in both the continuous wave and 
hard pulse modes, using the MIT-IBM imaging 
system. 

Following an initial decrease in temperature 
caused by the coolness of the magnet bore, the 
system was allowed to equilibrate for ten min- 
utes. Radiofrequency energy was then applied 
for five minutes at power levels ranging from 
20% to 80%. No heating was observed. The 
only temperature change detected by the ther- 
mistor was a slight negative drift of 0.12 de- 
gree. Hard pulses were then applied for five 
minutes at 60% full power, with pulse width 
100 psec and recycle delay ranging from 1 to 0.5 
second. Again, no heating was detected. Re- 
moving the tantalum ring from its adiabatic 
chamber in the magnet and exposing it to room 
air resulted in a temperature increase of 4.3 C. 
Thus, we confirmed that no detectable heating 
of tantalum is caused by radiofrequency energy 
and there is no risk to an eye bearing tantalum 
rings. 

Effective magnetic resonance images have 
been obtained from enucleated human eyes 
bearing tantalum rings. High quality Tı- and 
T:-weighted proton magnetic resonance images 
were produced from such eyes; minor artifacts 
appear as bright rings directly beneath the 
tantalum rings (Fig. 2). All other tissues within 





Fig. 1 (Smith and associates). Microthermistor 
bead mounted on tantalum ring. 





Fig. 2 (Smith and associates). T,;-weighted proton 
magnetic resonance image of enucleated human eye. 
Arrows indicate minor artifacts caused by tantalum 
rings. 


the eye produced the expected magnetic reso- 
nance image properties. The clinician may 
therefore obtain magnetic resonance images of 
patients with episcleral tantalum rings with the 
confidence that the procedure is not hazardous 
because of magnetic torque or radiofrequency- 
induced heating, and that it can yield effective 
magnetic resonance images. 
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Infection by human immunodeficiency virus 
(HIV) predisposes the AIDS patient to oppor- 
tunistic infection by various pathogens. The 
association of AIDS with ocular involvement by 
numerous pathogens and neoplasms has been 
reported, including cytomegalovirus, Epstein- 
Barr virus, herpes simplex virus, varicella- 
zoster virus, HIV itself, poxvirus (causing 
molluscum contagiosum), Toxoplasma gondii, 
Candida species, Cryptococcus neoformans, 
Mycobacterium tuberculosis, M. avium-intracel- 
lulare, Treponema pallidum, Pneumocystis carinii, 
Kaposi's sarcoma, and Burkitt's lymphoma.'® 

A 22-year-old woman had a two-day history 
of severe, deep right-sided orbital pain, which 
was worse with ocular movement. The patient 
exhibited signs of acute orbital inflammation, 
including erythema, tenderness, and periocu- 
lar and conjunctival edema. The patient also 
had numerous pearly, umbilicated periocular 
skin lesions typical of molluscum contagiosum. 
Computed tomography of the orbits disclosed 
an enhancing mass lesion in the region of the 
right lacrimal fossa, as well as adjacent soft 
tissue edema, scleral enhancement, and orbital 
infiltrates without sinus involvement or bony 
erosion (Figure). The patient was afebrile. Total 
white blood cell count was 5,000/mm? and there 
was no lymphocytosis. 

The diagnosis of nonspecific orbital inflam- 
matory syndrome was based on clinical and 
computed tomography findings. The patient’s 
prompt and complete response to high-dose 
oral corticosteroids further confirmed the diag- 
nosis. Four months after the initial manifesta- 
tion the patient developed fevers, cough, and 
malaise. Positive HIV antibody titers and cyto- 
megalovirus were cultured from a lung biopsy 
specimen. A history of sexual contact with an 
intravenous drug abuser was elicited. Three 
months later the patient developed numerous 
cotton-wool spots in the posterior fundus, sug- 
gestive of a bilateral ischemic process. 

Orbital lymphoid lesions including reactive 





Figure (Benson, Linberg, and Weinstein). Comput- 
ed tomography of the orbits showed enhancing mass 
lesion of the right lacrimal fossa with adjacent soft 
tissue edema, scleral enhancement, and orbital infil- 
trates. No sinus involvement or bony erosion pres- 
ent. 


lymphoid hyperplasia and atypical lymphoid 
hyperplasia may be considered in the differen- 
tial diagnosis of nonspecific orbital inflamma- 
tion. Inflammatory pseudotumor differs from 
reactive lymphoid hyperplasia and atypical 
lymphoid hyperplasia both histologically and 
clinically. Inflammatory pseudotumor is a hy- 
pocellular lesion with a nonspecific infiltrate of 
inflammatory cells consisting of neutrophils, 
mature lymphocytes, plasma cells, and histio- 
cytes in a variably dense fibrous stroma. Reac- 
tive lymphoid hyperplasia and atypical lymph- 
oid hyperplasia are hypercellular lesions with 
sheets of mature lymphocytes, scattered plas- 
ma cells, and histiocytes devoid of a significant 
fibrous stroma.’ Clinically, pseudotumor exhib- 
its pain and erythema, with immediate and 
complete response to corticosteroid therapy. 
Reactive lymphoid hyperplasia and atypical 
lymphoid hyperplasia have a limited response 
to corticosteroids and are not commonly associ- 
ated with pain and erythema.’ 
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Pasteurella multocida, a commensal in the 
upper respiratory tract of mammals and birds, 
is a frequent cause of infection in animals.’ 
Rarely, humans are infected from animal bites 
or close contact with household pets.'” Pasteu- 
rella multocida meningitis has been reported 
after compound skull fractures, intracranial 
surgery, and ethmoid sinus surgery. We en- 
countered a case following orbital surgery. 

Without prophylactic antibiotics, a 34-year- 
old man underwent exenteration of his right 
orbit for a long-standing, progressive orbital 
myxoid liposarcoma. The exenteration in- 
volved all soft tissues to the superior orbital 
fissure and optic canal as well as 2 cm of the 
lateral orbital bony margin and a portion of the 
anterior temporalis muscle. Upper and lower 
eyelid skin flaps were preserved to help line the 
socket. The orbital lateral rim was reconstruct- 
ed and the orbital cavity skin grafted. 
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Thirty-six hours postoperatively, he devel- 
oped occipital pain and numbness, low back 
pain, and a fever of 39.2 C. Examination dis- 
closed marked neck stiffness with a positive 
Kernig’s sign, but no focal neurologic signs. 
The surgical wound was moderately edematous 
and erythematous, but there was minimal 
wound drainage. 

Blood tests showed a leukocytosis. Cranial 
computed tomography did not show a wound, 
temporalis fossa, or intracranial abscess. Cere- 
brospinal fluid was cloudy with an opening 
pressure of 19.5 cm H:O, protein level of 2,220 
mg/l, and glucose level of 3.0 pmol/l (blood 
glucose level, 7.9 pmol/l). It contained 2.9 x 
10°/1 white blood cells with 71% granulocytes, 
5% lymphocytes, and 24% monocytes, but no 
bacteria on Gram stain. 

Intravenous cloxacillin (2 g every four hours) 
and cefotaxime (2 g every six hours) were 
started. Within 12 hours, the neck pain and 
stiffness had lessened and his temperature re- 
turned to normal. Cerebrospinal fluid cultures 
grew P. multocida, sensitive to ampicillin, peni- 
cillin, chloramphenicol, erythromycin, and 
cefotaxime. The wound grew only Staphylococ- 
cus epidermidis. Three blood cultures were nega- 
tive. Treatment was thus changed to intrave- 
nous penicillin (3 million units every four 
hours), but because of intolerance was later 
switched to intravenous and then oral chloram- 
phenicol (500 mg every six hours) to complete 
14 days of antibiotics. The patient remained 
well after treatment. 

The patient owned a cat and a dog, which he 
nuzzled affectionately. The night before sur- 
gery he stayed with a friend whose dog licked 
his face and beard repeatedly. Oropharyngeal 
swabs from these pets yielded P. multocida from 
the cat only. 

Pasteurella multocida is a small, nonmotile 
gram-negative coccobacillus isolated from the 
upper respiratory tract of 50% to 70% of 
healthy, domestic cats.’ Unlike enteric gram- 
negative bacteria, it does not grow on 
MacConkey’s agar’ and is inhibited by penicil- 
lin.’ It is resistant to erythromycin and amino- 
glycosides.’ Chloramphenicol is the drug of 
choice in patients allergic to penicillin. There 
are no reports of treatment with the newer 
cephalosporins. 

In the review by Weber and associates‘ of 34 
cases of P. multocida infection, 21 patients had 
cellulitis. Those who contracted meningitis 
were either young (50% less than 1 year old) or 
elderly (30% over 60 years old). Our case is 
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unusual because of the patient's age and lack of 
skin involvement. The portal of entry was un- 
doubtedly the exposed surgical site. Coloniza- 
tion probably took place in the oropharynx or 
conjunctiva. 
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blow to the right orbit. 





Fig. 1 (Kersten and Kulwin). Note the asymmetry of palpebral fissures (left), and pro 


A 34-year-old woman had a seven-year histo- 
ry of hyperthyroidism and a five-year history of 
bilateral proptosis with intermittent spontane- 
ous subluxation of both globes in front of the 
eyelids. The patient was able to revert the 
eyelids manually and so did not seek medical 
attention for this problem. 

Two years before we examined her she had 
been involved in a disagreement with her hus- 
band, who struck her about the right eye. 
Following this she noted improvement of the 
proptosis on that side, and no further episodes 
of subluxation of the globe. However, she con- 
tinued to have subluxation of the left globe, 
which became increasingly frequent and more 
difficult to reverse. The patient recognized the 
therapeutic ocular effects achieved by the blow 
to her right eye, and would occasionally taunt 
her husband to similarly “fix” her left eye. He 
attempted this during another episode of do- 
mestic violence, but instead his blow resulted 
in a fracture of the patient's nose. Shortly 
thereafter, she and her husband were separat- 
ed. 

The patient then sought consultation. Ex- 
ophthalmometry disclosed readings of 23 mm 
on the right side and 28 mm on the left. Pal- 
pebral fissures were 12 mm on the right and 
16 mm on the left (Fig. 1). Orbital computed to- 
mography demonstrated a blowout fracture of 
the right orbital floor with herniation of the 
orbital contents into the maxillary antrum (Fig. 
2). We discussed treatment options of orbital 
decompression or lateral tarsorrhaphy for man- 
agement of her left eye. She elected to undergo 





ptosis (right) following a 
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Fig. 2 (Kersten and Kulwin). Coronal computed 
tomography demonstrating blowout fracture of the 
right orbital floor with expansion of the right orbital 
volume and decompression of soft tissue into the 
maxillary sinus. 


a left lateral tarsorrhaphy, and has not had any 
further episodes of subluxation. 

Indications for orbital decompression in pa- 
tients with Graves’ ophthalmopathy include 
compressive optic neuropathy, severe propto- 
sis with lagophthalmos and corneal exposure, 
and spontaneous luxation of the globes.’ 
Because of difficulties in controlled adminis- 
tration, and potential adverse side effects,*” 
periocular trauma cannot be considered 
a satisfactory approach for effecting orbital de- 
compression in patients with Graves’ ophthal- 
mopathy and proptosis. However, the thera- 
peutic effect that was achieved in this woman 
was interesting. The potential hazards of this 
nonsurgical decompression are exhibited by 
the outcome of the “procedure” subsequently 
attempted on the left. 
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A 61-year-old man suffered a severe crush 
injury to his face when a tractor rolled over 
him. Profuse bleeding necessitated packing of 
the nasal cavity and oropharynx. On initial 
ocular examination, the patient was comatose, 
with marked facial swelling. The right eye was 
proptotic, with extensive subconjunctival hem- 
orrhage and a reactive pupil. The anterior seg- 
ment and fundus were normal. The left eyelids 
were swollen and the globe could not be found. 
Computed tomography of the head showed 
severe fragmentation of facial bones. The right 
optic canal appeared intact, but the left could 
not be defined. A round lucency in the left 
anterior cranial fossa was interpreted as the left 
eye (fig. 1). 

Four days after the injury, the patient was 
stable medically. Visual acuity was counting 
fingers in the right eye. A left frontal cranioto- 
my was performed to evacuate a hematoma. 
The left eye was found, surrounded by orbital 
fat and brain, above a gaping defect in the 
orbital roof (Fig. 2). The globe and optic nerve 
appeared to be intact. The horizontal recti and 





Fig. 1 (Ma and Nerad). Results of computed tomo- 
graphic scan with contrast. The left eye is surround- 
ed by an intracerebral hematoma in the left anterior 
cranial fossa. An air fluid level is present anteriorly. 
Obliteration of the cerebral sulci and ventricles indi- 
cates the space-occupying effect of the hematoma. 
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Fig. 2 (Ma and Nerad). Left anterolateral view of 
the eye in the left anterior cranial fossa during 
surgical exploration. Arrows indicate the margin of 
the cranial vault. B, left frontal lobe of the brain; SO 
and SR, stumps of avulsed superior oblique and 
superior recti muscles respectively. 


inferior oblique muscles were attached; how- 
ever, avulsed stumps of the vertical recti and 
Superior oblique muscles were found. The 
pupil was unreactive to light, and there was no 
right consensual response. The eye was gently 
repositioned in the orbit and secured by sutur- 
ing the avulsed stumps of the vertical recti 
muscles in the conjunctival fornices. The bony 
fragment of the orbital roof was repositioned, 
and autogenous fascia lata was grafted over the 
defect in the dura mater. 

Postoperatively, the left eye occupied a nor- 
mal position within the orbit. The left pupil 
remained unreactive and visual acuity was no 
light perception. Two months after the injury, 
visual acuity improved to 20/30 in the right eye, 
but remained no light perception in the left. 
The left eye was moderately enophthalmic. 
Inferior corneal scarring and a dense cataract 
that had developed prevented any view of the 
fundus. 

A blowout fracture of the orbit occurs when a 
blow to the eye causes increased intraorbital 
pressure and herniation of orbital tissue 
through the relatively thin bone of the orbital 
floor or medial wall.! Complete displacement of 
the globe into the maxillary sinus has been 
described, with recovery of excellent vision 
after repositioning of the eye.” In contrast, the 
thicker orbital roof is usually only breached by 
large direct forces to the skull, often in the 
context of multiple craniofacial injuries.’ Supe- 
rior blowout fractures without fracture of the 
orbital rim may occur in patients with unusual 


posterior extensions of the frontal sinuses re- 
sulting in a particularly thin orbital roof. 

We decided to explore for the left eye because 
it appeared to be intact and because we wanted 
to preserve any remaining vision in that eye. 
The eye was intact macroscopically when exam- 
ined in the cranial cavity, but we could not 
exclude such causes of blindness as traumatic 
or ischemic optic neuropathy, or arterial occlu- 
sion. We considered the likelihood of anterior 
segment ischemia to be small, since Hayreh 
and Scott* have demonstrated that the anterior 
ciliary circulation is adequate if two recti mus- 
cles with their ciliary arteries remain attached 
to the eye. Although the posterior circulation 
could not be assessed, the globe was replaced 
in the orbit with reasonable hope for survival 
and, possibly, vision. After six months, there is 
still no vision in the left eye, although it ap- 
pears to be viable. 

We believe that an attempt should be made to 
reposition an intact eye that has herniated into 
the brain, even though our experience with this 
patient suggests that any trauma which can 
cause roof fracture and superior herniation is 
also likely to damage the eye or optic nerve 
seriously. 
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A New Intra-anterior Chamber Iris 
Suturing Method 


Yoshihiro Saito, M.D., 
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Hospital (Y.S.) and Department of Ophthalmology, 
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Inquiries to Yoshihiro Saito, M.D., Department of Oph- 
thalmology, Osaka Kosei-Nenkin Hospital, 4-2-78 
Fukushima Fukushima-ku, Osaka, 553 Japan. 

Successful posterior chamber lens implanta- 
tion is difficult to achieve in a pupil that is 
miotic because of long-term administration of a 
cholinergic agent or other causes. For a suc- 
cessful operation, sufficient pupil area must be 
achieved by peripheral iridectomy combined 
with radial iridotomy. Iris suturing is often 
used to prevent postoperative glare; however, 
when the surgeon retracts the inflexible iris 
outside the anterior chamber, various compli- 
cations may result, such as fragmentation, 
bleeding, or iridodialysis. Furthermore, be- 
cause of excessive iris damage, postoperative 
inflammation may be severe and prolonged. 
For these reasons, iris suturing should be done 
inside the anterior chamber. We have devised 
a new intra-anterior chamber iris suturing 
method. 

After achieving sufficient pupil area via iri- 
dectomy and iridotomy, planned extracapsular 
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Fig. 1 (Saito and Kiboshi). Iris suturing inside the 
anterior chamber (knot is placed on the anterior 
surface of the iris). 


cataract extraction and posterior chamber lens 
implantation are performed with 1% sodium 
hyaluronate; interrupted sutures are then 
placed in the corneoscleral wound, leaving a 3- 
to 4-mm opening (Fig. 1). A straight needle 
with 10-0 polypropylene suture is threaded 
across the severed iridectomy with forceps 
(Fig. 1, top left). Both suture ends are then 
drawn out of the wound opening. The first tie, 
a double-loop knot, is made outside the ante- 
rior chamber. Passing one strand through the 
eye of a small sewing needle (Fig. 1, top right), 
then holding the needle eye at the pupil edge 
inside the anterior chamber while pulling the 
two strands, the surgeon ties the first loop (Fig. 
1, middle left). The second loop, made outside 
the anterior chamber (Fig. 1, middle right), is 
then tied in a similar manner to complete the 
knot (Fig. 1, bottom left). The suture ends are 
cut as close to the knot as possible with Vannas 
scissors (Fig. 1, bottom right). 

Since such a knot is located on the anterior 
surface of the iris, there is risk of damage to the 
corneal endothelium. If the surgeon wishes to 
place the knot on the posterior surface of the 
iris, a slightly modified procedure is needed 
(Fig. 2). A straight needle, bent to a diameter of 
about 15 mm, is introduced via the right side of 
the wound, the left edge of the iris is pierced 
from back to front, and the needle is passed out 
through the left side of the wound (Fig. 2, top 
left). The needle is then reversed and passed 
through to the opposite side of the wound (Fig. 
2, top right). Reintroduced from that side, the 


Fig. 2 (Saito and Kiboshi). Iris suturing inside the 
anterior chamber (knot is placed on the posterior 
surface of the iris). 
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needle pierces the right edge of the iris from 
front to back (Fig. 2, bottom). Subsequently, 
the procedure is the same as for the conven- 
tional method (Fig. 1). 

These procedures are indicated for the eye 
with an inflexible, fragile, easily fragmentable 
iris and a fibrosed, miotic pupil. It is easy to 
suture the iris inside the anterior chamber 
without tractional force; second and later su- 
ture knots are also easily done. We recommend 
these procedures for safe posterior chamber 
lens implantation in cases of miotic pupil. 








Changing Utilization of Donor 
Corneas 


Emile J. Farge, Ph.D. 
Department of Ophthalmology, Cullen Eye Institute. 


Inquiries to Emile J. Farge, Ph.D., Baylor College of 
Medicine, 6501 Fannin, Houston, TX 77030. 

Eye banks began in the 1940s in response to 
the need of ophthalmologists to provide corne- 
al tissue for patients requiring keratoplasty. 
The volume and number of eye banks have 
grown in the past four decades. Approximately 
200 keratoplasties were performed in 1946, 
whereas more than 28,000 corneal grafts were 
performed in the U.S. during 1986, according 
to member activity published in 1987 by the Eye 
Bank Association. 

The need for lenticules for epikeratophakia 
and other refractive keratoplasty procedures 
has brought a change in eye banking. In order 
to chart the growth of donor cornea distribu- 
tion, we reviewed our experience at the Lions 
Eyes of Texas Eye Bank, Houston. Our service 
area covers an area of 26 Texas counties con- 
taining just over 4 million persons. There are 
about 400 ophthalmologists in the area, ap- 
proximately 25% of whom perform corneal sur- 
gery. Donor corneas are distributed to regional 
ophthalmologists, and additional tissue is 
provided to eye banks and hospitals in other 
parts of the country and the world. 

In the first five-year interval 6,924 corneas 
were distributed for penetrating or lamellar 
keratoplasty and none for refractive surgery 
(Table). During 1983 to 1987, 1,340 (7%) of all 
donor tissue was used for refractive keratoplas- 
ty, principally epikeratophakia. Although this 
change has not yet affected utilization of donor 
corneas for penetrating keratoplasty, eye banks 
must continue to reevaluate the needs of pa- 
tients and ophthalmologists. 


TABLE 
DONOR CORNEA DISTRIBUTION IN 
HOUSTON, 1978-1987 
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1978-1982 1983-1987 

TYPE NO. (%) NO. (%) 
Penetrating keratoplasty 

(local) 2,373 (27) 3,497 (20) 
Penetrating keratoplasty 

(exported) 4,551 (51) 7,/t3 (43) 

Refractive keratoplasty 0 (0) 1,340 (7) 

Nonsurgical 1,938 (22) 5,283 (30) 
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Hyperkeratinization in a Rabbit 
Model of Meibomian Gland 
Dysfunction 


Robert Lambert, Ph.D., 

and Ronald E. Smith, M.D. 

Department of Opnhelmology: University of South- 
ern California School of Medicine and Estelle 
Doheny Eye Institute. This study was supported in 
part by National Institutes of Health Core Center 
grant E-03040 and a grant from Research to Prevent 
Blindness, Inc. 


Inquiries to Ronald E. Smith, M.D., Estelle Doheny Eye 
Institute, 1355 San Pablo St., Los Angeles, CA 90033. 
In 1981, Jester, Nicolaides, and Smith! de- 
scribed a model of meibomian gland dysfunc- 
tion, features of which included erythema of 
the conjunctiva, hyperkeratinization of mei- 
bomian gland ductal epithelium, plugging of 
the meibomian gland orifice with retention of 
gland material, and swelling of the gland 
lumen. Although the surface characteristics of 
the eyelid margin and orifices were not report- 
ed, the model provided support for the hypoth- 
esis that meibomian gland dysfunction is in- 
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volved in the pathogenesis of blepharo- 
conjunctivitis. We studied the surface structure 
of the eyelid margin before and during the 
development of meibomian gland dysfunction 
in this model. 

We used two groups of New Zealand albino 
rabbits. An experimental group (n = 6) re- 
ceived one drop of 2% epinephrine hydrochlor- 
ide in both eyes twice daily for 24 weeks. A 
control group (n = 6) did not receive any drugs. 
The eyelid margins were examined routinely 
using a hand-held lens. Morphologic changes 
in meibomian gland structure were document- 
ed by transilluminated biomicroscopy as de- 
scribed by Jester and colleagues.* After the 
animals were killed, the eyelids were removed, 
bisected, and processed for light and scanning 
electron microscopy. 

Examination of tissue from control animals 
showed no histopathologic abnormalities. 
Scanning electron microscopy of the eyelid 
margin showed a prominent external orifice of 
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Fig. 1 (Lambert and Smith). Scanning electron 
micrograph of the conjunctival surface (c) and nor- 
mal rabbit eyelid. Desquamated epithelium is pres- 
ent at the base of the eyelashes but does not extend 
to the level of the meibomian gland orifice (arrows) 
(x 90). 





the meibomian gland located at the mucocuta- 
neous junction. The area directly adjacent to 
the orifice was clear of desquamated kerati- 
nized epithelium, which appeared to be local- 
ized at the base of the eyelashes (Fig. 1). This 
appearance contrasted sharply with scanning 
electron microscopy observations of eyelid 
margin tissue from animals treated with topical 
2% epinephrine. In all treated animals, the 
surface area occupied by desquamated kerati- 
nized epithelium was increased dramatically. 
The epithelium frequently extended from the 
base of the eyelashes to the mucocutaneous 
epithelial junction as a thick continuous “‘man- 
tle” of cells (Fig. 2). Surface features around 
the external orifice of meibomian glands were 
routinely obliterated. Histopathologic exami- 
nation of treated material confirmed the exis- 
tence of a thickened ductal epithelium at the 
external orifice of dysfunctional glands. 

The abundance of desquamated epithelium 
on the eyelid margin represents a new observa- 
tion regarding the epinephrine-induced model 


Fig. 2 (Lambert and Smith). At an advanced stage 
of meibomian gland dysfunction, desquamated kera- 
tinized epithelium proliferates to the level of the 
meibomian gland orifice (arrows) (scanning electron 
microscopy, X 130). 
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of meibomian gland dysfunction. Proliferation 
of desquamated epithelium probably occurs as 
a sequelae to hyperkeratinization of ductal epi- 
thelium and results in a loss of patency of the 
gland orifice. An occlusion of the external ori- 
fice of the meibomian gland with desquamated 
epithelium may further inhibit the expression 
of meibomian gland material. If similar changes 
occur in patients with blepharitis, it would be 
appropriate to treat this disorder, in part, by 
proposing regular scrubbing of the eyelid mar- 
gin to remove excess debris, which would in- 
clude keratinized cells. 
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Extracapsular Cataract Extraction and 
Posterior Chamber Intraocular Lens 
Implantation Combined With 
Trabeculectomy in Patients With 
Glaucoma 


EDITOR: 

In the article, ‘“Extracapsular cataract ex- 
traction and posterior chamber intraocular 
lens implantation combined with trabeculec- 
tomy in patients with glaucoma,” by S. T. 
Simmons, D. Littoff, D. A. Nichols, M. B. 
Sherwood, and G. L. Spaeth (Am. J. Ophthal- 


mol. 104:465, November 1987), I was sur- 
prised by two points: 

The authors did not cite an article on this 
subject, which I published in the French liter- 
ature together with my colleagues.’ 

Also, the authors did not refer to any other 
type of intervention, such as separate inci- 
sions for the extraction of the lens and the 
trabeculectomy. Separate incisions may de- 
crease the risk of inflammation and hyphema, 
and may assure more permeability of the tra- 
beculectomy. 

I was also surprised by the absence of sec- 
ondary subluxation of the intraocular lens 
and modification of the size and aspect of the 
pupil, except in one case. 

DAN A. LEBUISSON, M.D. 
Neuilly-sur-Seine, France 
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Reply 


EDITOR: 

We thank Dr. Lebuisson for his interest and 
comments about our article. This study was 
undertaken to review our results in patients 
undergoing combined cataract extraction and 
trabeculectomy performed in the manner out- 
lined in the paper. The investigation concen- 
trated on intraocular pressure control and vis- 
ual results, and these were reported. The 
purpose of this paper was not to review this 
topic or to compare this surgical approach to 
others because only a prospective, random- 
ized trial can clearly address these issues. 

We regret our oversight in not citing Dr. 
Lebuisson’s publication in our references and 
again appreciate his interest and comments. 
STEVEN T. SIMMONS, M.D. 
Philadelphia, Pennsylvania 
and Albany, New York 
DAVID LITOFF, B.A. 
Albany, New York 
DAN A. NICHOLS, M.D. 
MARK B. SHERWOOD, M.D. 
GEORGE L. SPAETH, M.D. 
Philadelphia, Pennsylvania 
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Positional Changes in the Vasculature 
of the Optic Disk in Glaucoma 


EDITOR: 

In the article, “Positional changes in the 
vasculature of the optic disk in glaucoma,” by 
R. Varma, G. L. Spaeth, C. Hanau, W. C. 
Steinmann, and R. M. Feldman (Am. J. Oph- 
thalmol. 104:457, November 1987), the ability 
to detect a change in the position of optic 
disk blood vessels was estimated using both 
image analysis and clinical observation of 
optic disk monophotographs. Of 34 sets of 
optic disk photographs from 19 patients with 
glaucoma, image analysis showed positional 
centrifugal shifts of the blood vessels in 16 
optic disks, whereas the clinicians noted 
these changes in only seven optic disks. 

These results are in very good agreement 
with ours.’ In a group of 46 patients with 
ocular hypertension followed up prospective- 
ly for five to 7.5 years, we noted a slight 
increase in disk cupping on stereophotogra- 
phy in 19 patients. In nine of these patients, 
progression was detected by monoscopic eval- 
uation of the photographs, which was always 
done before the stereoscopic evaluation. The 
most frequent findings were small deflections 
in the vessels on the disk, which showed loss 
of disk tissue. 

Thus, stereophotography of the optic disk 
seems to be just as good as the more elabo- 
rate image analysis of monophotographs in 
detecting small increases in disk cupping in 
glaucoma. 

TOR ODBERG, M.D. 
DAG RIISE, M.D. 
Hamar, Norway 
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Reply 


EDITOR: 

We thank Drs. Odberg and Riise for their 
comments. It is interesting to note the simi- 
larity between their results and ours despite 
the different populations and methodology. 
Neither study, however, can answer the ques- 
tion of the comparative sensitivity of clinical 
evaluation of stereophotographs and image 
analysis. Therefore, it cannot be said that 
stereophotography of the optic disk is “just 
as good as the more elaborate image analysis 
of monophotographs in detecting small in- 
creases in disk cupping in glaucoma.” 

If Drs. Odberg and Riise were to send the 
optic disk photographs of their 46 patients to 
us for image analysis, perhaps then we could 
answer the question they have raised; that is, 
is the sensitivity in detection of vessel shift 
using image analysis of monoscopic photo- 
graphs similar to that of clinical evaluation of 
stereoscopic photographs? 

ROHIT VARMA, M.D. 

GEORGE L. SPAETH, M.D. 
CHERYL HANAU, B.S. 
WILLIAM C. STEINMANN, M.D. 
ROBERT M. FELDMAN, M.D. 
Philadelphia, Pennsylvania 


Low-Contrast Letter Charts to Detect 
Subtle Neuropathies—Correction 


EDITOR: 

The title of our article (Am. J. Ophthalmol. 
105:141, February 1988) should have read 
“Low-Contrast Letter Charts to Detect Subtle 
Optic Neuropathies.” 

MITCHELL D. DRUCKER, M.D. 
PETER J. SAVINO, M.D. 
ROBERT C. SERGOTT, M.D. 
THOMAS M. BOSLEY, M.D. 
NORMAN J. SCHATZ, M.D. 
Philadelphia, Pennsylvania 
PAUL S. KUBILIS, M.S. 
Seattle, Washington 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Retinitis Pigmentosa. By John R. Heckenlively. 
Philadelphia, J. B. Lippincott Company, 1988. 
352 pages, index, illustrated. $67.50 


Reviewed by RICHARD A. LEWIS 
Houston, Texas 


“Where can I read about retinitis pigmento- 
sa?” Until recently, the questioner would be 
directed to any number of primary references, 
most of which were limited by the biases of the 
senior author, restricted to small series, or 
dated. Heckenlively’s book, however, offers a 
new and succinct answer to the question and 
provides a scholarly and informed overview of 
the numerous diagnostic entities clustered 
under the umbrella of retinitis pigmentosa. 
Heckenlively himself has authored or coau- 
thored every chapter in this text, save one. 
Chapter 1 summarizes the definition of retinitis 
pigmentosa reached several years ago by a 
consensus panel and reviews the diagnostic 
breadth of these diseases. Chapter 2 details the 
diagnosis and classification of the diseases, 
including the standard electrophysiologic and 
psychophysiologic tests and the interpretation 
of family history and pedigree analysis. Addi- 
tional chapters summarize visual field findings 
in retinitis pigmentosa, the current knowledge 
of histopathology and cellular mechanisms in 
retinitis pigmentosa, and the clinical features 
of the disease. Chapter 6, “Management and 
Treatment of Retinitis Pigmentosa,”’ is perhaps 
the most important chapter in the text. It pre- 
sents the routine evaluation of a patient with 
pigmentary retinopathy and provides excellent 
guidelines for cataract surgery in the patient 
with retinitis pigmentosa, family counseling, 
low-vision aids, and an appendix of agencies 
that offer services or information to the visually 
impaired. Other chapters cover congenital and 
early onset forms of retinitis pigmentosa, dom- 
inant, recessive, and X-linked forms, syn- 
dromes related to retinitis pigmentosa, and the 
nonhereditary pigmentary retinopathies. Rich- 
ard Weleber and Nancy Kennaway have con- 
tributed a superb chapter of the current under- 
standing of gyrate atrophy of the retina and 
choroid. 

The text is lucid and compact. It is beautifully 
illustrated by the liberal use of color photo- 
graphs, most of them of superb quality. 
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There are occasional frustrating limitations. 
Most of the automated visual fields are pre- 
sented by computer abstraction in gray tones, 
rather than the more informative decibel 
scales. In some tables, where studies of the 900 
retinitis pigmentosa cases in the UCLA Retini- 
tis Pigmentosa Registry are summarized, the 
percentages of specific features are not correlat- 
ed for age or analyzed by life-table analysis. In 
the discussion of recessive variants of retinitis 
pigmentosa, there is a confusion in the text be- 
tween fundus albipunctatus, a nearly stationary 
disorder, with retinitis punctata albescens, a 
progressive and degenerative disorder. The 
chapter on gyrate atrophy unfortunately does 
not follow the electrophysiologic descriptions 
and format of the rest of the text, particularly 
the introductory Chapter 2. In the discussion 
of syndromes, a few diseases without progres- 
sive degeneration are included, such as 
Waardenburg’s syndrome and _ incontinentia 
pigmenti, although they have no direct bearing 
on retinitis pigmentosa. Despite the outstand- 
ing quality of the text and textual editing, a 
number of fundus photographs are presented 
inverted and reversed, apparently mostly those 
taken on wide-field fundus formats. 

These criticisms apply only to a small portion 
of the otherwise excellent, timely, and com- 
plete book. Anyone, whether in residency or in 
practice, who has an interest in the current 
state of this occasionally confusing, but ex- 
tremely important, clinical entity will find this 
handsome volume a valuable resource for years 
to come. 


Neuro-ophthalmology. A Problem-Oriented Ap- 
proach. By Roy W. Beck and Craig H. Smith. 
Boston, Little Brown and Co., 1987. 264 pages, 
index, illustrated. $39.50 


Reviewed by My es M. BEHRENS 
New York, New York 


The authors have set out to provide a broad 
overview of neuro-ophthalmology, using case 
studies to illustrate various aspects of the enti- 
ties most commonly encountered. They stress 
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the importance of the neuro-ophthalmic his- 
tory and examination in reaching a diagnosis 
and include practical discussions of differential 
diagnosis, management, and prognosis. They 
have produced an excellent, well written, and 
very readable book that is well illustrated, well 
referenced, and well indexed. It is, however, 
not without its share of errors and omissions, 
most of which will, I’m sure, be corrected in the 
next edition. It is not the complete text the 
resident wants and it is not an advanced text 
suitable for neuro-ophthalmologists, but it is 
just the thing for practicing ophthalmologists 
and neurologists and would serve as valuable 
additional reading or review material for resi- 
dents. The table of contents is sufficient to 
guide the reader to any of the useful clinical 
capsules. 


Retinal Diseases. Biomedical Foundations and 
Clinical Management. By Mark O. M. Tso. Phila- 
delphia, J. B. Lippincott Company, 1988. 480 
pages, index, illustrated. $65 


Reviewed by CHRISTOPHER F. BLODI 
Iowa City, Iowa 


Many of the chapters in this book contain 
useful information on medical and surgical as- 
pects of retinal disorders. The text summarizes 
the proceedings of an international symposium 
held in Taipei, Taiwan, in the summer of 1983, 
covering both the clinical and basic science 
aspects of recent research in retinal diseases. 

As with other compilations of meetings, the 
problems of timeliness and of quality varying 
from chapter to chapter come to the surface. 
Some of the authors have obviously updated 
their papers, since many references that post- 
date the meeting are included in several of the 
chapters. 

Certain chapters will stand out for all oph- 
thalmologists interested in retinal diseases. 
Tso’s chapters on retinal light toxicity and on 


cystoid macular edema are extraordinarily com- 
plete and up-to-date. Blumenkranz’s discus- 
sion of the surgical treatment of complicated 
retinal detachment is a clearly written summa- 
ry of the author’s own approach to this severe 
and complex problem. 

The wide ranging subject matter covered in 
Retinal Diseases will be most interesting to 
ophthalmologists with a special interest in reti- 
nal diseases. 


Books Received 


Ophthalmic Drug Delivery. Edited by M. F. 
Saettone, M. Bucci, and P. Speiser. Padova, 
Italy, Liviana Editrice S.p.A., 1987. 195 pages, 
index, illustrated. $59.50 


These papers were presented at an interna- 
tional symposium on ophthalmic drug delivery 
held in Pisa, Italy, in October 1986. 


Evoked Potentials Ill. The Third International 
Evoked Potentials Symposium. Edited by Colin 
Barber and Thomas Blum. Stoneham, Massa- 
chusetts, Butterworths, 1987. 487 pages, index, 
illustrated. $98 


This volume records the proceedings of an 
international symposium on evoked potentials 
held in Berlin in 1986. It is a startling demon- 
stration of the extent to which this field has 
grown. Sixty-eight papers by 189 authors are 
included. The book has been carefully assem- 
bled and pleasingly designed. Anyone who 
works with evoked potentials should have it as 
a reference work. 
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Edited by David Shoch, M.D. 





British Journal of Ophthalmology 


Anterior segment ischaemia following laser 
photocoagulation in a patient with systemic 
lupus erythematosus. Jost, B. F., Olk, R.J., 
Patz, A., Fine, S. L., and Murphy, R. P. (4949 
Barnes Hosp. Plaza, East Pavilion Suite 17413, 
St. Louis, MO 63110). Br. J. Ophthalmol. 72:11, 
1988. 


A 44-year-old woman with a six-year history 
of systemic lupus erythematosus was seen for 
blurring of vision caused by neovascularization 
of the retina. Approximately 1,000 applications 
of argon laser photocoagulation were applied 
to the eye after administration of topical anes- 
thesia. A Goldmann three-mirror lens was used 
and the procedure took about 30 minutes. Two 
days later the patient had an acutely inflamed, 
tender right eye, with marked chemosis and 
corneal edema. A diagnosis of anterior segment 
ischemia was made. The eye gradually quieted 
but was left with an atrophic iris and neovascu- 
larization. The photocoagulation was thought 
to be an insult to an eye already ischemic as the 
result of systemic lupus erythematosus. The 
authors suggested that patients with systemic 
lupus erythematosus receiving photocoagula- 
tion should be carefully examined for evidence 
of anterior ischemia, that the panretinal photo- 
coagulation be done in separate sessions, and 
that any undue pressure with the contact lens 
should be avoided. (7 figures, 37 references)— 
David Shoch 


Cancer 
Reversible ocular toxicity related to tamoxifen 
therapy. Ashford, A. R., Donev, l., Tiwari, R. P., 
and Garrett, T. J. (Dept. Med., Harlem Hosp. 
Ctr., 506 Lenox Ave., New York, NY 10037). 
Cancer 61:33, 1988. 


The patient described in. this report devel- 
oped ocular symptoms three weeks after start- 
ing a low dose of tamoxifen daily. Ocular exam- 
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ination showed bilateral optic disk swelling and 
diffuse retinal hemorrhages. Repeated cerebro- 
spinal fluid examinations showed no malignant 
cells and normal pressures. There were no 
other neurologic findings and no radiologic 
evidence of metastases to the brain. The ta- 
moxifen was discontinued and within two 
weeks the visual symptoms had cleared; within 
three months the fundi were normal. Ta- 
moxifen is widely used for the treatment of 
metastases in breast cancer, and periodic oph- 
thalmologic examination is advised. (2 figures, 
14 references)—David Shoch 


Journal of Computer Assisted 
Tomography 

CT demonstration of extraocular muscle atro- 
phy. Hansman, M. L., Peyster, R. G., Heiman- 
Patterson, T., and Greenfield, V. S. (Dept. Diag- 
nostic Radiol., Hahnemann Univ. Hosp., Mail 
Stop # 206, Broad and Vine Streets, Philadel- 
phia, PA 19102). J. Comput. Assist. Tomogr. 
12:49, 1988. 


The authors described two patients who had 
extraocular muscle atrophy noted on computed 
tomography. The first patient had decreased 
vision and third, fourth, and sixth nerve pal- 
sies from a calcified lesion of the posterior 
cavernous sinus. The second patient had a 
13-year history of progressive bilateral oph- 
thalmoplegia associated with Kearns-Sayre 
syndrome. In the first case there was marked 
atrophy of the extraocular muscles seen best on 
coronal view, whereas in the second case there 
was bilateral extraocular muscle atrophy. Al- 
though previous studies in cases of nerve pal- 
sies have not shown any wasting of the extraoc- 
ular muscles, the authors suggested that the 
muscle wasting in the first case was the result 
of the long-term paralysis. Muscle wasting of 
the extraocular muscles has not been described 
before in the Kearns-Sayre syndrome, but pre- 
vious reports have indicated that there is a 
diffuse loss of muscle fibers and an increase in 


710 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1988 





the loose connective tissue and fat. It is not 
known whether Kearns-Sayre syndrome is 
caused by a myopathy or nerve involvement. (2 
figures, 11 references)—David Shoch 


Journal of Neurosurgery 


Optic nerve decompression in osteopetrosis. 
Al-Mefty, O., Fox, J. L., Al-Rodhan, N., and Dew, 
J. H. (Dept. Neurosurg., Univ. Mississippi Med. 
Ctr., 2500 N. State St., Jackson, MS 39216- 
4505). J. Neurosurg. 68:80, 1988. 


Osteopetrosis is a group of disorders linked 
by defective osteoclastic function. Osteo- 
petrosis causes thickening and increased densi- 
ty of the skull and the most common neurologic 
finding is optic atrophy from optic nerve com- 
pression in the canal. However, retinal degen- 
eration has also been described in osteopetrosis 
and it is hypothesized that it is this degenera- 
tion and not the compression of the optic nerve 
in the canal which causes the visual loss. In six 
patients with osteopetrosis and severe loss of 
vision, all had bilateral optic nerve decompres- 
sion through a supraorbital craniotomy. One 
patient was lost to follow-up. The remaining 
five patients showed stabilization of their vi- 
sion and in one case there was a remarkable 
improvement from counting fingers to 20/40 in 
the right eye and 20/70 to 20/40 in the left eye. 
The remaining four patients showed at best 
about one line of improvement. The authors 
emphasized the need for a wide unroofing of 
the optic canals. (5 figures, 1 table, 39 
references)—David Shoch 


Gliomas of the optic nerve or chiasm. Outcome 
by patients’ age, tumor site, and treatment. 
Alvord, E. C., Jr., and Lofton, S. (Neuropath., 
Univ. Washington School of Med., Seattle, WA 
98195). J. Neurosurg. 68:85, 1988. 


A review of the literature revealed 623 cases 
of optic gliomas with sufficient infermation to 
permit actuarial (life-table) analysis concerning 
the prognosis of this disease by the patients’ 
age, tumor site, treatment, and presence of 


concomitant neurofibromatosis or extension 
into the hypothalamus or ventricle. All of these 
factors are important. The development of 
mathematical models led to the conclusion that 
these tumors, generally regarded histologically 
as low-grade astrocytomas, actually have a 
very wide but continuous range of growth 
rates. Some grow rapidly enough to be ex- 
plained by simple exponential doubling at 
a constant rate, but most behave as though 
their growth decelerates. Decelerating growth 
rates make comparisons of various groups of 
patients difficult. No support is found for 
the classical hypothesis that some may be ham- 
artomas. 

Inadequately treated gliomas of the optic 
nerve or chiasm bear about the same poor 
prognosis. However, tumors of the optic nerve 
(intracranial as well as intraorbital) have an 
excellent prognosis following complete surgical 
excision and only a slightly poorer prognosis 
following irradiation. About 5% of optic nerve 
gliomas recur in the chiasm following “‘com- 
plete” intraorbital excision. Patients with neu- 
rofibromatosis have about twice the recurrence 
rate following complete excision of an intraor- 
bital glioma. Optic chiasmal gliomas appear to 
respond to irradiation with doses above 4500 
rads. Patients with neurofibromatosis have 
about the same prognosis as patients without 
neurofibromatosis following irradiation of a 
chiasmal glioma. (11 figures, 6 tables, 107 
references)—Authors’ abstract 


Journal of Pediatric 
Ophthalmology and Strabismus 


Ten years without orbital optic nerve: Late clini- 
cal results after removal of retrobulbar glio- 
mas with preservation of blind eyes. Wolter, 
J. R. (Dept. Ophthalmol., Univ. Michigan Hosp., 
Ann Arbor, MI 48105). J. Pediatr. Ophthalmol. 
Strabismus 25:55, 1988. 


Orbital optic gliomas, in contrast to chiasmal 
optic gliomas, have a relatively benign progno- 
sis for life and there are occasional cases in 
which the glioma can be demonstrated to be 
completely free of the optic canal and therefore 
excisable. Eyes with orbital optic gliomas are 
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often blind and the usual course has been to 
enucleate the eye and remove the glioma. The 
author points out that one can use a transcon- 
junctival lateral approach and prolapse the gli- 
oma into the space just created and spare the 
globe. He reports two cases in which this was 
done and although the central retinal artery 
was removed, the eyes maintained reasonable 
health, even though a vulnerable corneal sur- 
face and positional abnormalities remained. 
However, the preservation of the eye may pre- 
vent deformation of the orbit and asymmetric 
facial growth. (10 figures, 7 references)—David 
Shoch 


New England Journal of Medicine 


Prophylaxis of gonococcal and chlamydial oph- 
thalmia neonatorum. Laga, M., Plummer, F. A., 
Piot, P., Datta, P., Namaara, W., Ndinya-Achola, 
J. O., Nzanze, H., Maitha, G., Ronald, A. R., 
Pamba, H. O., and Brunham, R. C. (Dept. Micro- 
biol., Inst. Tropical Med., Nationalestraat 155, 
2000 Antwerp, Belgium). N. Engl. J. Med. 
318:653, 1988. 


We evaluated the use of silver nitrate drops 
and tetracycline ointment for the prophylaxis 
of ophthalmia neonatorum in a controlled trial 
involving 2732 newborns in Nairobi, Kenya. 
The overall rates of prevalence of intrapartum 
maternal gonococcal and chlamydial infection 
were 6.4 and 8.9 percent, respectively. After 
prophylaxis with silver nitrate, the incidence 
rates of gonococcal, chlamydial, and nongono- 
coccal, nonchlamydial ophthalmia neonatorum 
were 0.4, 0.7, and 6.2 percent, respectively, 
whereas after prophylaxis with tetracycline, 
the rates were 0.1, 0.5, and 4.5 percent. The 
attack rates of gonococcal ophthalmia neonato- 
rum in newborns exposed to Neisseria gonor- 
rhoeae at birth were 7.0 percent in those receiv- 
ing silver nitrate and 3.0 percent in those 
receiving tetracycline (95 percent confidence 
interval for the difference in rates, —3.4 to 11.4 
percent). As compared with historical controls, 
the incidence of gonococcal ophthalmia neona- 
torum decreased 83 percent among infants 
treated with silver nitrate and 93 percent 
among those treated with tetracycline. Failure 
of prophylaxis was associated with postpartum 
maternal endometritis (P = 0.05). 


Among newborns exposed to maternal infec- 
tion with Chlamydia trachomatis, chlamydial 
conjunctivitis developed in 10.1 percent given 
silver nitrate and in 7.2 percent given tetracy- 
cline (95 percent confidence interval for the 
difference in rates, —4.7 to 10.5 percent), yield- 
ing reductions in the incidence of chlamydial 
ophthalmia of 68 and 77 percent, respectively, 
as compared with the historical controls. 

We conclude that tetracycline is as effective 
as silver nitrate in preventing gonococcal oph- 
thalmia neonatorum. (4 tables, 28 references)— 
Authors’ abstract 


Retina 


The blood-retinal barrier in Berlin’s edema. 
Pulido, J. S., and Blair, N. P. (Univ. Ill. Eye and 
Ear Infirm., 1855 W. Taylor St., Chicago, IL 
60612). Retina 7:233, 1987. 


The authors made an ophthalmoscopic diag- 
nosis of Berlin’s edema in ten patients who 
suffered blunt trauma to the eye. All of the 
patients had retinal whitening and visual loss 
characteristic of Berlin’s edema. All were exam- 
ined with fluorescein angiography and vitreous 
fluorophotometry. In all cases, results of fluo- 
rescein angiography were normal and there 
was no difference in the vitreous fluorometric 
findings from normals in the same laboratory. 
The authors thus concluded that there was no 
break in the blood-retinal barrier in Berlin’s 
edema and that the visual loss and the ophthal- 
moscopic findings were probably caused by 
deformation of the vitreous while it was ex- 
panding and contracting during blunt trauma; 
this might then have resulted in intracellular 
disruption. Since there was no breakdown of 
the barrier, they suggested that this condition 
be termed commotio retinae. (1 table, 9 
references)—David Shoch 


Survey of Ophthalmology 


Solar radiation and age-related macular degen- 
eration. Young, R. W. (Dept. Anatomy, UCLA 
Med. School, Los Angeles, CA 90024-1763). 
Surv. Ophthalmol. 32:252, 1988. 


712 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1988 


—_—_—_——————————————————————— — eee 


Age-related macular degeneration appears to 
be largely limited to the outer layers of the 
retina and particularly the layers in the macular 
area of the posterior pole. There is a disruption 
of the pigment epithelium, with secondary in- 
volvement of the overlying photoreceptors. 
Studies on radiation injury to the eye also show 
that the damage is greatest in the outer layers 
of the retina and at the posterior pole. As might 
be expected, the high energy portion of the 
spectrum appears to be most effective in caus- 
ing this damage, particularly the blue-violet 
and ultraviolet wavelengths. The lesion may be 
related to the photodynamic effects of free 
radicals in the tissues. The eye may be protect- 
ed from radiation damage by the presence of a 
dense cataract or by large amounts of melanin. 
Thus, people with dark irides and those with 
increased melanin pigment in the choroid tend 
to be more resistent to radiation damage. To- 
gether, these characteristics seem to implicate 
radiant energy as a major factor in the develop- 
ment of age-related macular degeneration. The 
author recommends a normal diet in the elder- 
ly, including antioxidants such as vitamin C, 
vitamin E, and betacarotene. Further, in bright 
sunlight, sunglasses that eliminate wave- 
lengths below 500 nm might be advisable. (1 
figure, 299 references)—David Shoch 


Transactions of the American 
Ophthalmological Society 


All of the following are summaries of theses pub- 
lished in the “Transactions of the American Oph- 
thalmological Society.” 


Oxygen therapy and intraocular oxygenation. 
Jampol, L. M. (Dept. Ophthalmol., Northwestern 
Univ. Med. School, 303 E. Chicago Ave., Chica- 
go, IL 60611). Trans. Am. Ophthalmol. Soc. 
85:407, 1987. 


It has been postulated that ischemic disease 
of the anterior segment and perhaps the poster- 
ior segment of the eye might be ameliorated by 
increased oxygen levels within the eye. If 100% 
oxygen was delivered to the rabbit cornea 


through close-fitting goggles, the oxygen ten- 
sion of the aqueous humor was raised signifi- 
cantly. The oxygen tension was raised even 
further when the pressure of the surrounding 
atmosphere was raised to 2 atm. The high 
oxygen levels obtained under these hyperbaric 
conditions were mediated both through the 
concentration of oxygen in the blood and by 
transcorneal delivery of oxygen. Delivery to 
the anterior segment is of potential import to 
patients with sickle cell anemia, since it can 
prevent sickling of erythrocytes in the anterior 
chamber and thus avoid the serious complica- 
tion of sickle cell glaucoma. The author also 
showed that the preretinal vitreous levels of 
oxygen were increased by exposing the rabbit 
cornea to 100% oxygen via tight-fitting goggles. 
The delivery of oxygen to the anterior segment 
may be of benefit to patients with posterior 
ischemic disease, particularly if the disease is 
transient in nature. (8 figures, 5 tables, 47 
references)—David Shoch 


RP cone-rod degeneration. Heckenlively, J. R. 
(Jules Stein Eye Inst., UCLA School of Med., Los 
Angeles, CA 90024). Trans. Am. Ophthalmol. 
Soc. 85:438, 1987. 


Retinitis pigmentosa has traditionally been 
thought of as a rod-cone dystrophy where the 
rods are more severely affected than the cones 
and, therefore, the scotopic electroretinogram 
is more severely depressed than the photopic 
electroretinogram. Because in some patients 
the photopic response is depressed more than 
the scotopic response, the author systematical- 
ly studied a large group of patients, all of 
whom had been characterized as having retini- 
tis pigmentosa. A subgroup showed a definite 
cone-rod pattern. In these cone-rod patients 
the rod response was larger than the cone 
response, although both were depressed. As 
the disease progressed, the rod and cone re- 
sponse became approximately equal and even- 
tually the electroretinogram became nonre- 
cordable using a single-flash technique. There 
was good residual rod function until the visual 
field was reduced to less than 10 degrees. In the 
final stages of retinitis pigmentosa, the cone- 
rod patients became night blind and it was 
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difficult to distinguish them from the typical 
advanced patients with rod-cone degeneration. 
In general, the pigmentary changes seemed to 
correlate with electroretinogram parameters. 
However, in patients with heavy pigmentation, 
the electroretinographic response did not cor- 
relate with the degree of pigmentation, sug- 
gesting that other factors influenced the 
amount of pigmentation in these patients. (5 
figures, 12 tables, 37 references)—David Shoch 


The efficacy of conjunctival biopsy as a screen- 
ing technique in lysosomal storage disorders. 
Mazow, M. L. (Houston Eye Assoc., 2855 Gra- 
mercy, Houston, TX 77025). Trans. Am. Ophthal- 
mol. Soc. 85:471, 1987. 


The term lysosomal storage disease has been 
used to define a group of inborn diseases of 
metabolism in which various cellular or extra- 
cellular constituents are stored in the lyso- 
somes. In some cases the deficient enzyme can 
be defined by studying the stored material. In 
order to evaluate the usefulness of conjunctival 
biopsy in determining the type of storage mate- 
rial present, the author examined 83 patients. 
Lysosomal storage disease was ultimately diag- 
nosed in 17. In 12 of these 17 patients (71%), a 
correct diagnosis was made by conjunctival 
biopsy. The author speculated that the accura- 
cy of diagnosis would increase if a second 
biopsy specimen were obtained. However, one 
cannot make a definitive subclass diagnosis by 
conjunctival biopsy. The advantage of conjunc- 
tival biopsy is that the tissue is easily available, 
although the best diagnostic tool at this time 
remains the tissue enzyme assay. (5 figures, 9 
tables, 66 references)—David Shoch 


Retinal photic injury in normal and scorbutic 
monkeys. Tso, M. O. M. (1855 W. Taylor St., 
Chicago, IL 60612). Trans. Am. Ophthalmol. Soc. 
85:498, 1987. 


High-intensity light may damage the retina, 
probably by releasing free radicals and single 
oxygen atoms in the tissue. Ascorbic acid is 
active in reduction-oxidation reactions and may 


protect tissues against the ill-effects of free 
radicals. There is a high concentration of ascor- 
bic acid in ocular tissues. The author therefore 
postulated that ascorbic acid might protect the 
eye against photic injury. He produced photic 
injuries in both eyes of seven monkeys fed a 
vitamin C-deficient diet and in both eyes of 
four monkeys fed vitamin C-enriched diets. He 
found that the retinas of the scorbutic animals 
showed more severe tissue damage and more 
retinal degeneration than the retinas of normal 
animals exposed to the same amount of light 
energy. The author suggested that retinal 
ascorbic acid scavenges superoxide radicals 
and hydroxyl radicals and reduces hydrogen 
peroxide. (27 figures, 3 tables, 132 references) 
—David Shoch 


Characterization of the choroidal mast cell. 
Godfrey, W. A. (Dept. Ophthalmol., Kansas Univ. 
Med. Ctr., Kansas City, KS 66103). Trans. Am. 
Ophthalmol. Soc. 85:557, 1987. 


Choroiditis is occasionally caused by invad- 
ing organisms but more often is the result of an 
immunologic reaction. One of the cells often 
involved with such reactions is the mast cell, 
which is believed to be responsible for the 
anaphylactic reaction termed immediate hyper- 
sensitivity. The author found that mast cells 
were present in the rat choroid in substantial 
numbers. Although individuals varied, most of 
the mast cells were in the posterior choroid. 
They tended to congregate along the arterial 
vessels and gradually decreased in number 
with age. Choroidal mast cells act much like 
connective tissue mast cells and are present in 
sufficient numbers to be active in the inflamma- 
tory responses of the choroid. (19 figures, 10 
tables, 86 references)—David Shoch 


In vitro model of retinal photoreceptor differen- 
tiation. Lahav, M. (Dept. Ophthalmol., New En- 
gland Med. Ctr., 171 Harrison Ave., Box 310, 
Boston, MA 02111). Trans. Am. Ophthalmol. Soc. 
85:600, 1987. 


The author excised the eyes of 7-day-old 
chick embryos and with washing and centi- 


714 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1988 


ee Se eS a ee aaa 


fugation made preparations of dissociated em- 
bryonic cells on a flat surface. Over several 
days of development, there was aggregation of 
retinal cells and photoreceptor differentiation. 
He also demonstrated beta-adrenergenic recep- 
tors on developing photoreceptors by histo- 
fluorescent techniques. By transmission elec- 
tron microscopy in the 12-day-old chick embryo 


rosettes of photoreceptors were identified as 
well as individual photoreceptors. These cells 
were attached by zonulae adherens. The nuclei 
had a margination of chromatin. Membranous 
material extended into the lumen of each ro- 
sette, resembling abortive outer segment de- 
velopment. (14 figures, 162 references)—David 
Shoch 


Correction 
In the article, ‘Pathogenesis and Therapy of Traction Detachment in Various Retinal 
Vascular Diseases” (Am. J. Ophthalmol. 105:170, February 1988), by Robert Machemer 
and John M. Williams, Sr., because of an editorial error, all measurements in nanometers 
were overstated by a factor of two decimal points; for example, 1,000 nm = 10 nm. 





NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 

The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 11-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length. Announcements of meetings 
and courses must be received at least four months before 
the event. 


XXVI International Congress of 
Ophthalmology 


The XXVI International Congress of Ophthal- 
mology is scheduled for March 18-24, 1990, in 
Singapore. Arthur S. M. Lim, Singapore, is 
President of the Congress. For further informa- 
tion, write The Congress Secretariat, XXVI In- 
ternational Congress of Ophthalmology, c/o 
Department of Ophthalmology, National Uni- 
versity Hospital, Lower Kent Ridge Rd., Singa- 
pore 0511. 


International Society for Optical 
Engineering: Laser Imaging and 
Photoeffects in Ophthalmology 


The International Society for Optical Engi- 
neering will hold a symposium, Medical Appli- 
cations of Lasers and Optics, Jan. 15-20, 1989, 
in Los Angeles, California. Abstracts for papers 
should be submitted by July 11, 1988, and the 
due date for manuscripts is Dec. 19, 1988. For 
further information write, SPIE Technical Pro- 
gram Committee: OE/LASE ’89 Medicine, P.O. 
Box 10, Bellingham, WA 98227. 


American Society of Ophthalmic Registered 
Nurses: Twelfth Annual Meeting 


The American Society of Ophthalmic Regis- 
tered Nurses will hold its Twelfth Annual Meet- 
ing, Oct. 8-11, 1988, in Las Vegas, Nevada. For 
further information, write Sue Brown, Admin- 
istrator, American Society of Ophthalmic Reg- 
istered Nurses, P.O. Box 3030, San Francisco, 
CA 94119. 


Sixteenth Annual Congress of the Society 
of Ophthalmology: German Democratic 
Republic 


The Sixteenth Annual Congress of the Socie- 
ty of Ophthalmology of the German Democrat- 
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ic Republic will be held April 23-28, 1990, in 
Rostock, West Germany. For further informa- 
tion, write The Congress Secretariat, XVI Inter- 
national Congress 1990, Eye Clinic of the 
Wilhelm-Pieck-University, Doberanerstr. 140, 
2400 Rostock, West Germany. 


American College of Veterinary 
Ophthalmogists: Annual Meeting 


The annual meeting of the American College 
of Veterinary Ophthalmologists will be held 
Oct. 6-8, 1988, in Las Vegas, Nevada. For fur- 
ther information, write Thomas J. Kern, 
D.V.M., ACVO Program Chairman, 420 Veteri- 
nary Research Tower, New York State College 
of Veterinary Medicine, Cornell University, 
Ithaca, NY 14853. 


The Christ Hospital: Update on 
Retina-Related Diseases and Surgery 


The Christ Hospital will sponsor a course, 
Update on Retina-Related Diseases and Sur- 
gery: Clinically Oriented Problems and Solu- 
tions, Sept. 10, 1988, in Cincinnati, Ohio. For 
further information, write The Christ Hospital, 
Educational Services Department, 2139 Auburn 
Ave., Cincinnati, OH 45219. 


Bascom Palmer Eye Institute: Diagnostic 
Ophthalmic Ultrasound: Intraocular Disease 


The Bascom Palmer Eye Institute will present 
a course, Diagnostic Ophthalmic Ultrasound: 
Intraocular Disease, Nov. 3-5, 1988, in Miami, 
Florida. For further information, write Gaby 
Kressly, Bascom Palmer Eye Institute, P.O. Box 
610326, Miami, FL 33261. 


Manhattan Eye, Ear and Throat Hospital: 
Aesthetic Oculoplastic Surgery: Current 
Concepts 


Manhattan Eye, Ear and Throat Hospital will 
hold a course, Aesthetic Oculoplastic Surgery: 
Current Concepts, Nov. 3-5, 1988, in New 
York, New York. For further information, write 
Francine Leinhardt, Course Coordinator, Man- 
hattan Eye, Ear and Throat Hospital, 210 E. 
64th St., New York, NY 10021. 


Michigan Ophthalmological Society: 
Twentieth Annual Summer Conference 


The Michigan Ophthalmological Society will 
hold its Twentieth Annual Summer Confer- 
ence, July 21-24, 1988, on Mackinac Island, 
Michigan. For further information, write 
Christine A. Jourdain, Michigan Ophthalmo- 
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logical Society, 412 Eastland Professional 
Bldg., Harper Woods, MI 48225. 


University of California, Davis: Glaucoma 
Course, Under Pressure Il 


The Department of Ophthalmology of the 
University of California, Davis, is sponsoring 
its second annual Glaucoma Course, Under 
Pressure II, Aug. 28-31, 1988, in Incline Vil- 
lage, Nevada. For further information, write 
Richard A. Lewis, M.D., Department of Oph- 
thalmology, University of California, Davis, 
1603 Alhambra Blvd., Sacramento, CA 95816. 


University of Southern California: Pediatric 
Ophthalmology Cruise Seminar 


The University of Southern California will 
hold a Pediatric Ophthalmology Cruise Semi- 
nar, Pediatric Ophthalmology and Adult Stra- 
bismus, Jan. 14-21, 1989. For further informa- 
tion, write Kenneth W. Wright, M.D., 
Childrens Hospital of Los Angeles, Division of 
Ophthalmology, 4650 Sunset Blvd., Los Ange- 
les, CA 90027. 


June, 1988 


University of Toronto: International 
Glaucoma Review 


The University of Toronto will hold an Inter- 
national Glaucoma Review, Sept. 23 and 24, 
1988, in Toronto, Canada. For further informa- 
tion, write Graham E. Trope, M.D., Glaucoma 
Division, Department of Ophthalmology, To- 
ronto General Hospital, 5th Floor, Eaton Wing, 
Ste. 306, 200 Elizabeth St., Toronto, Ontario 
M5G 2C4 Canada. 


Personals 


Bartly J. Mondino 


Bartly J. Mondino was appointed Wasserman 
Professor of Ophthalmology at the Jules Stein 
Eye Institute, UCLA School of Medicine. 


Myron Yanoff 


Myron Yanoff has been appointed professor 
and chairman, Department of Ophthalmology, 
Hahnemann University, Philadelphia, Penn- 
sylvania. 
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September 3-5, 1988 
Lexington Marriott Resort 
Lexington, Kentucky 

Symposium Director 
William N. Offutt, IV, M.D. 

Co-Director 
John W Collins, M.D. 


Special Guest Lecturers 
Herbert E. Kaufman, M.D. 
New Orleans, LA 
Byron C. Smith, M.D. 


New York, NY 
Faculty By Specialty 
thalmologists 
Joseph E Arterberry, M.D. Fay E. Millett, M.D. 
Louisville, KY El Paso, TX 
Robert S. Baker, M.D. Earl L. Nelson, M.D. 
Lexington, KY New Orleans, LA 
Howard L. Beale, M.D. James G. Pope, M.D. 
Memphis, TN Lexington, KY 
Thomas H. Casanova, IH, M.D. Arthur J. Schaefer, M.D. 
Crowley, LA Buffalo, NY 


Douglas G. Day, M.D. 
Lexington, KY 
Robert M. Dryden, M.D. 


J. Howard Stokes, M.D. 
Florence, SC 
Woodford S. Van Meter, M.D. 


Tucson, AZ Lexington, KY 

John W. Garden, M.D. Ralph E. Wesley, M.D. 
Lexington, KY Nashville, TN 

Douglas Gossman, M.D. Eugene O. Wiggs, M.D. 
Louisville, KY Denver, CO 

Rick D. Isernhagen, M.D. Darrell E. Wolfley, M.D. 
Lexington, KS New Orleans, LA 


Robert C. Kersten, M.D. 
Cincinnati, OH 

Bruce H. Koffler, M.D. 
Lexington, KY 


William J. Wood, M.D. 
Lexington, KY 
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Plastic Surgeons Dermatologists 

Raleigh R. Archer, M.D. Joseph P. Bark, M.D. 
Lexington, KY Lexington, KY 

Phillip K. Blevins, M.D. Joseph W. Buecker, M.D. 
Lexington, KY Louisville, KY 


William L. Dowden, M.D. 
Lexington, KY 

Ivo Pitanguy, M.D. 
Rio de Janeiro, Brazil 

Henry C. Vasconez, M.D. 
Lexington, KY 


Otola ologists 

Ferdinarl F ecko M.D. 
Vero Beach, FL 

Calvin M. Johnson, M.D. 
New Orleans, LA 

S. Randolph Waldman, M.D. 


Oral Surgeons Lexington, KY 
Arthur A. Gonty, D.DS. Robert D. Woods, 11, M.D. 
Lexington, KY Lexington, KY 
Markell W. Kohn, D.D.S. è 
Lexington, KY Ocularist 2 
Bruce Cook, C.O. 
Len W. Morrow, D.M.D. : 
Lexi F St. Louis, MO 
exington, KY 
Ophthalmic Pathologist 
Richard A. Kielar, M.D. 
Lexington, KY 


e A conjoint symposium by all specialties 
involved with the management of 
problems of the midface and ocular 
adnexa. 

è State of the art solutions to the difficult 
situations in the realm of oculoplastic 
surgery. 


SO Se a ae E 
ourth Annual Multispecialty Oculoplastic 
Surgery Symposium 


Registration 
Physicians: - $350 Residents: - $100 
Accreditation 
12 Hours AMA/CME 
Recreational Opportunities 
è Dove hunting 
e Tour of Bluegrass thoroughbred horse 
farms 
è Iroquois Hunt Club dinner 
èe Swimming, golf, tennis, health club 
facilities, whirlpool and saunas available 
for the Marriott Resort guests. 


Optional Course 
CooperVision will sponsor a 
Phacoemulsification/Small Incision 
Course for general ophthalmologists on 
September 2. Fee: $150 


Information 
Jennifer De Prima Richard 
Conference Coordinator 
Ophthalmology Center 
Humana Hospital - Lexington 
150 North Eagle Creek Drive 
Lexington, Kentucky 40509 
(606) 268-3754 


THE OPHTHALMOLOGY CENTER OF EXCELLENCE 


Fiumana Hospital — Lexington 





THE ARMED FORCES INSTITUTE OF PATHOLOGY 

AND 

THE AMERICAN REGISTRY OF PATHOLOGY 
ANNOUNCE THEIR ANNUAL COURSES 


1. Anatomy, Histology, and Electron Microscopy of The Eye, Orbit and Ocular Adnexa 


(Course Director—Ben S. Fine, M.D.) Aug. 20-21, 1988. 


2. Ophthalmic Pathology for Ophthalmologists 


(Course Director—Lorenz E. Zimmerman, M.D.) Aug. 22-26, 1988. 


J. Douglas Cameron, M.D. 
Ralph C. Eagle, M.D. 
Ben S. Fine, M.D. 


FACULTY 


Robert Folberg, M.D. 
Ramon L. Font, M.D. 
Frederick Jakobiec, M.D. 
lan W. McLean, M.D. 


Tuition $200. 


Tuition $450. 


Henry D. Perry, M.D. 
Jerry A. Shields, M.D. 
Lorenz E. Zimmerman, M.D. 





June, 1988 


19117 





PA 


VERTICAL 
PRISM 


BERENS 
BARS 






., INC. 
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for converging and diverg- 


ing exercise. 
For measuring Hyperphoria 


and Orthoptic Training. 


For the rapid performance 
of the screen test - measur- 
ing heterophoria or hetero- 
tropia in prism diopters and 
R. 0. GULDEN & CO 


tests 





PRISM 
BARS 


BERENS 


HORIZONTAL 


225 CADWALADER AVENUE, ELKINS PARK 
215 - 884 - 8105 


For speedier performance 


BERENS 
PRISM BARS 


in screen 
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MAINSTER 
RETINA LASER LENS 


Ideal lens for panretinal photocoagulation, focal laser 
therapy, diagnostic observation and photography 











Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


e High lateral magnification offers retinal detail comparable to conven- 
tional Goldmann type biomicroscopy 


e Large total field of view with suitable lens and eye movements 


e High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 


e High retinal resolution and good visibility through hazy ocular media 
e Minimal beam astigmatism in the periphery of the field 


¢ Performs well with small pupil diameters, and affords excellent corneal 
stability and lid control 


Designed by: 
Martin Mainster, M.D., Ph.D. 


Kansas City, KS ] MANUFACTURED BY: 
Optics: eu G) 
Phillip J. Erickson, M.S. malumenl. Wie. 


Engineering: (206) 885-1263 C-97309 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Do not use condensed type. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author's name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JOURNaLdoes not use the term et al. The follow- 
ing style is used by THE JouRNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O'Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated on a label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 12 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,... ). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), * 
(dagger), * (double dagger), § (section mark), | 
(parallels), | (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 
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Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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Sterilization Tray 
Constructed of specially anodized 


aluminum, this impact-resistant Tear Duct Tubes 

This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 
tion tray. from the three Jones Tube Sets. obtained upon request. 

“a . *| T Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 

aluminum scale LT. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 


fast way of 
measuring tubes Additional Information Available From: 


f ° e —" oe 
dimensib y Weiss Charice Glass Beomrg Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 ® (503) 643-5674 





THE BASCOM PALMER EYE INSTITUTE — UNIVERSITY OF MIAMI SCHOOL 
OF MEDICINE — DEPARTMENT OF OPHTHALMOLOGY 


presents a course entitled: 


DIAGNOSTIC OPHTHALMIC ULTRASOUND: INTRAOCULAR DISEASE S 
November 3-5, 1988 


Retter Educational Center 
Bascom Palmer Eye Institute / Anne Bates Leach Eye Hospital 
900 N.W. 17th Street, Miami, FL 33136 


University of Miami Faculty Guest Faculty 

Sandra Frazier Byrne, Course Director Ronald L. Green, M.D. 
George Blankenship, M.D. Doheny Eye Center 
John Clarkson, M.D. Los Angeles, California 


Cathy L. DiBernardo, R.N. 
Eileen K. Gendron 


J. Randall Hughes, B.S. Karl Ossoinig, M.D. 

Robert Lingua, M.D. University of lowa 

Karl Olsen, M.D. Hospitals » 
Richard Parrish, M.D. lowa City, lowa 


This course and workshop, stressing the Standardized Echography method, is designed for both ophthalmologists and ophthalmic 
ultrasound technologists who either perform or supervise ophthalmic echography. Some of the featured topics will be: techniques for 
detecting, differentiating, and measuring lesions, pre-vitrectomy evaluation, intraocular tumor differentiation and axial eye length 
measurements. Lectures will be augmented by patient demonstrations, videotapes and panel discussions. The registration fee is 
$350, with a special fee of $300 for members of AAOSE. Registration fee includes: course materials; coffee breaks; lunch; and a 
reception on Thursday evening, November 3, 1988. A special rate of $75 (single or double) has been obtained at the Biscayne Bay 
Marriot Hotel, 1633 North Bayshore Drive, Miami, Florida 33132, Telephone: 305/374-3900. Lectures will be given in the Retter 
Educational Center which is located in the Bascom Palmer Eye Institute/Anne Bates Leach Eye Hospital. The course has been 
approved for 18 hours of Category 1 AMA credit. 


To register, please send check in the appropriate amount payable to: ‘Continuing Education in Ophthalmology, Inc.” and mail to: 
Bascom Palmer Eye Institute, P.O. Box 610326, Miami, Florida 33261-0326. Telephone: 305/326-6099. Hotel reservations should 
be made directly with the Biscayne Bay Marriott, specifying this course. 
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CALL SYSTEM IMPROVES PATIENT FLOW AND OFFICE 


COMMUNICATIONS WITH SIMPLE LIGHT SIGNALS. 





Expand Your Practice 
Without Extending 
Your Hours. 


The busier your office, the more 
chance there is for confused of- 
fice Communications. And dis- 
organization means less time 
available for patients. A Diver- 
Satronics Call System can help 
you reclaim valuable lost time 
and schedule more patients per 
day. 


The Many Benefits Of 
Call System. 


Call System can be pro- 
grammed to meet the specific 

























needs of your practice. Here are 
just a few of it’s many benefits: 


@ Locate and call support per- 
sonnel immediately, quietly. 
@ You are automatically di- 

rected to your next patient 
with the Z80 Microprocessor. 
@ Staff productivity and your 
office’s professional atmos- 








phere are significantly in- 
creased. 

Learn More About 

Call System. 


A Diversatronic Call System can 
be easily installed in your new or 
existing office. For full details, 
contact Diversatronics today. 


CALL SYSTEM by 


diversatronics in. 
1-800-345-1244 


(In PA call 1-215-356-3995) 


Call or write today for more information on the entire Call System line. 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
West Coast Office: Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, or a poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 
tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 
The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work ina collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 


Authors’ names must be listed in the order given on the title page of the manuscript. 
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Cells by the thousand — 
— up to 9 mn?’ with 
the Haag-Streit Endo-set. 


The Eisner contact glass, which is the heart of the Endo- 
set, provides wide field biomicroscopic observation of 
the endothelium of the cornea in specular reflection and 
slit lamp photography of these cells. The Eisner lens 
gives 2.2x magnification, free from spherical aberration, 
coma and astigmatism. 


A specially designed 25x eyepiece witha Mcintyre com- 
parison grid allows estimation of the endothelium cell 
density with and without contact glass. 


WUU UIRCII The Endo-set, consisting of 1 Eisner lens and 1 eyepiece 
Haag-Streit Service Inc. 29x with Mcintyre comparison grid offers significant 
Subsidiary of Haag-Streit AG., | advantages in examination procedures. 


Berne, Switzerland air 
> tial Park. For full details on this advanced method of examining 


Waldwick, New Jersey 07463 endothelium cells, contact us or your nearest HAAG- 
(201) 445-1110 STREIT distributor. 


a 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Intraocular Lenses 


3M Vision Care 

Dept. VC88-01 

P.O. Box 33600 

St. Paul, MN 55133-3600 
Tel: (612) 736-3194 


At 1K 


ee SA 





A new posterior chamber intraocular lens featuring 
a 7-mm optical zone with no ridges and a no-holes 
option, has been introduced by 3M Vision Care. The 
Style 12LE modified C-loop lens, indicated for surgi- 
cal correction of aphakia following extracapsular cat- 
aract extraction, minimizes the potential for edge 
glare from intraocular lenses in patients with asym- 
metric or dilated pupils. The 7-mm meniscus optic 
maximizes the usable optical area by eliminating 
ridges that can cause glare. The no-holes option 
eliminates another potential source of glare. 

The optic, made of ultraviolet-absorbing PMMA, 
has a smooth, rounded edge. The meniscus optic is 
designed to facilitate laser capsulotomy. Polypropyl- 
ene open-loop haptics offer a flexible, broad arc of 
fixation to minimize stress on delicate tissues. 

This lens is available in powers ranging from 25.0 
to 14.5 diopters in 0.5-diopter increments and from 
14.0 to 9.0 diopters in 1.0-diopter increments. Optics 
are available with zero or two positioning holes 
(0.3 mm). 





Storz Ophthalmics, Inc. 

1365 Hamlet Ave. 

Clearwater, FL 34616 

Tel: (800) 237-5906 (National) 
(800) 282-1208 (Florida) 





A full 7-mm optic zone and short C haptics that 
mimic the flexibility of Prolene loops and that of 
three-piece PMMA designs are featured in a new 
Coburn one-piece intraocular lens. Introduced by 
Storz Ophthalmics, Inc., the Coburn Model 95-UV 
one-piece PMMA posterior chamber intraocular lens 
combines these design traits with its biconvex optic 
and Smooth-Flex finishing process. 

For placement in the capsule or ciliary sulcus, the 
Model 95-UV combines stability with ease of inser- 
tion. The arch of fixation provided by the step- 
vaulted, modified C loop configuration is designed 
to distribute evenly the force to the capsule to pro- 
mote and maintain centration. 

The Coburn Model 95-UV is available in dioptric 
powers ranging from +8 to +30 in 0.5-diopter incre- 
ments. 
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For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 
4 THE NEW NEW MODEL #0003 








SHORT PLUG WITH 
REDUCED DOME CONFIGURATION 


In response to physicians who have requested a 
smaller dome and shorter length plug. 





he 
i PA Introduction of punctum plug held in place by inserter end of 
V dilator/inserter instrument. 





LACTOPLATE™ 


Lactoferrin Immunological Test System 


Use when Schirmer values are questionable. 


The first new approved method for clinical assessment of 
lacrimal gland function. Simple and quick in-office procedure. 





E A e a a A a a E ES AET O aT 2 Le Se ESEE) 
Temporary Intracanalicular | MOIST EYE™ Moisture Panels 
Collagen Insert MISU cheno ee 
For diagnosis of certain ocular disorders and to 

enhance temporarily the effect of ocular medication. 





Collagen Implants 


Other B & W Products from Eagle Vision 





1 EV™ Lid Cleanser Kit EV™ Rose Bengal 1% EV™ Anesthetic- Eagle Vision-Freeman™ 

containing 8 fl.oz. bottle of Sterile Ophthalmic Fluorescein Surgical Head and Hand 

cleanser and 50 cleansing pads. Solution Rest with One Head Height 
Adjustable Insert 








6485 POPLAR AVE., MEMPHIS. TN 38119 


LQB2LAALFA_AAA_FIEAA IA TA AAI T149 1A1T 


For more information or to order: EV 
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» Diagnostic Devices 


Cambridge BioScience Corp. 
365 Plantation St. 
Worcester, MA 01605-9979 
Tel: (617) 797-5777 





Cambridge BioScience Corporation has received 
Food and Drug Administration clearance to market 
an in vitro diagnostic test kit for the detection of 
human adenovirus. Available for immediate deliv- 
ery, Adenoclone-EIA is an immunoassay kit for the 
rapid detection of adenovirus in stool samples and 
cell culture isolates from ophthalmic, respiratory, 
and enteric specimens. It uses a monoclonal anti- 
body directed against the group-specific antigen and 
can detect all known human adenoviruses. 

Adenoclone-EIA, available in a 48 test kit, is a 
75-minute procedure that requires no reagent prepa- 
ration or pipettes. All reagents are supplied in con- 
venient, ready-to-use, color-coded dropper bottles. 
Breakaway wells accommodate single or batch test- 
ing. No incubation or special laboratory instrumen- 
tation is needed to run the assay as all incubations 
are carried out at room temperature and the test can 
be read visually. There is no equivocal or gray zone; 
the results are either positive or negative. 

Clinical studies show 99% sensitivity and 100% 
specificity as compared with cell culture confirma- 
tion or direct stool specimen testing. 





Focus Ophthalmics 
P.O. Box 7451 
Westchester, IL 60153 
Tel: (312) 450-6066 





A new near vision card which allows rapid and 
accurate assessment of visual acuity in even the most 
difficult of circumstances has been designed. Initial 
research and development of the card took place in 
the department of ophthalmology at the Cook Coun- 
ty Hospital, Chicago. The card takes advantage of 
the normal reading tendency, left to right. The face 
of the card is composed of Sloan letters 20/500 to 
20/16 in size increments of 10 log units as adopted by 
the ETDRS group. The reverse of the card has the 
same sequence of letters allowing the examiner to 
read along with the patient. The back also contains 
Snellen distance equivalents in feet and meters, Jae- 
ger type, printer’s points, logMAR, and Snellen M 
units. A millimeter rule and pupil gauge are also 
included. This new card will enable examiners to 
assess visual acuity quickly and accurately at the 
bedside and in other less than ideal circumstances. 
The cards are currently available in cardboard and 
will soon be produced in high-quality matte plastic. 


» Surgical Devices 


Western Medical Products, Inc. 
11211 Sorrento Valley Rd., Ste. X 
San Diego, CA 92121 

Tel: (609) 546-0608 


Western Medical Products has introduced a 
reuseable/disposable zirconia ceramic knife blade. 
The blade, which is good for 30 uses, may be steri- 
lized by any approved method. The Lancet 1 and 
2 mm, 30-degree, and Tooke blades are available for 
$35.00 each; 3- and 3.5-mm blades are also available. 
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Two complete lines 


of microsurgical instruments. 
One trusted name: Alcon Surgical. 


Now, whether you cho 
the convenience of sir 


Z use microsu 
| | instruments 
g the efficiency 
reusables, yot 
first choice should 


f Alcon Surgical. 


The Alcon name prom 
excellence, the Alcon 

instrument delivers it. 

now there’s the flexibil 
only a complete line of 
cannulas and cystoton 
can offer. 


Choose a disposable a 
be assured of consiste 
quality, with no dull or 
occluded instruments. 
Or choose a reusable 
and you're assured a 
meticulously manufac- 
tured, highly polished 
Stainless steel instrume 
fully autoclavable, timo 


” after time. 
ae ae MEE? i Now Alcon gives you a 
| choice. Why take a chai 
with anything less? 


Call or write today fora 
trial sample from your 
Alcon representative. 


| Alcon Surgical 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 6600 
Fort Worth, TX 76115 
1-800-TO-ALCON 
(1 -800-862-5266) 4 
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» Contact Lens Supplies 


Barnes-Hind, Inc. 

810 Kifer Rd. 

Sunnyvale, CA 94086 

Tel: (800) 854-2790 (National) 
(800) 542-6000 (California) 


SOFT MATE 


CONSEPI 


Neutralizing 
and 
Rinsing 





Consept, an advance in contact lens care, was 
announced by Sola Barnes-Hind, a Pilkington 
Visioncare Company. The Soft Mate Consept System 
includes Consept-1, a combined one-step lens clean- 
ing and hydrogen peroxide disinfecting solution, 
and Consept-2, a preservative-free multidose neutra- 
lizer in an aerosol spray delivery system. 

The Soft Mate Consept System combines both 
surfactant daily lens cleaning and hydrogen peroxide 
disinfection of lenses simultaneously in one ten- 
minute step in the Consept-1 Solution. After one- 
step cleaning and disinfection in Consept-1, lenses 
are rinsed and neutralized in Consept-2 
preservative-free rinsing and neutralizing aerosol 
spray for ten minutes. Consept-2 is preservative-free 
for sensitive eyes and pH balanced to human tears 
for comfort. 


» Contact Lenses 


CoastVision 

18368 Enterprise Lane 

Huntington Beach, CA 92648 

Tel: (800) 341-2020 (National) 
(714) 841-3302 (California) 





CoastVision has introduced the Hydrasoft Toric 
XW, a 55% water (methafilcon A) flexible-wear con- 
tact lens, approved for one to seven days of wear. 
The Hydrasoft Toric XW is the only flexible-wear soft 
toric approved with a cylinder range over —2.50 
diopters. Spherical powers will be available from 
+6.00 to —12.00 diopters and cylinder power to 
-5.00 diopters in any axis. The Hydrasoft Toric XW is 
an ultrathin version of the Hydrasoft daily-wear 
toric. The new toric lens has an 8.9-mm base curve, 
15.0-mm diameter, and is a back surface toric with 
1.0 diopter of prism ballast with eccentric 
lenticulation. Like the daily-wear Hydrasoft Toric, 
the flexible-wear Hydrasoft Toric XW is a stable and 
comfortable lens. 
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For patient and surgeon alike, the 
unique illumination design of Wild 
M 600 series surgical microscopes 
offers ideal conditions for 
microsurgery of the eye, because: 


e the high-contrast 0° illumination 
optics clearly show the vivid red 
fundus for the safe removal of the 
patient’s lens 


e use of the compact adjustable- 
angle oblique illuminator 
protects the retina 


e the slit-illuminator’s outstanding 
slit quality and adjustability 








without having to 
reposition the surgical 
microscope 


e the illuminators have 
quick-change lamp 
mounts and provide an 
ideal working distance 


e the use of other accesso- 
ries does not impair 
risk-free, sterile working 


Wild M600 series surgical 


. i . 1 Trademark of 
enable the surgeon to direct the | microscopes: flexible, wori fianus peiidatts 
light to any part ot the eye easily, | stable, optically unique from the Wild Leitz Group 
Wild Heerbrugg Ltd - 9435 Heerbrugg - Switzerland - Telex 881 222 WI LD LEITZ 
Ernst Leitz KG D-6330 Wetzlar Telex: 483849 @ E. Leitz (Instruments) Ltd. Luton. LU1 3HP UK Telex: 825475 Leitz g @ 


Sté Wild Leitz France F-92506 Rueil Malmaison Télex: 203334 wlf @ Leitz Italiana SRL I-20133 Milano 
Telex: 320371 leizmi @ Wild Leitz Canada Ltd. Willowdale. Ont M2H 2C9 Telex: 06-986560 wildleitz tor @ 
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AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


JULES STEIN EYE INSTITUTE 


Faculty positions are available in the Department of Ophthalmology 
and Jules Stein Eye Institute, UCLA School of Medicine. Responsibil- 
ities for these positions include strong commitment to teaching and 
resident training, research interests and experience, patient care, and 
administrative ability. Requirements include ophthalmology residency 
training, completion of appropriate fellowship training and medical li- 
censure or eligibility for licensure in California. Full-time positions are 
available in the following subspecialties: 


1) Comprehensive Ophthalmology 


2) Glaucoma 
3) Ophthalmic Plastic Surgery 


Academic rank and salary are negotiable, based on skills and experi- 
ence. Please send curriculum vitae and publication list to: 


Bradley R. Straatsma, M.D. 
Professor and Chairman 
Department of Ophthalmology 
UCLA School of Medicine 
10833 Le Conte Ave. 

Los Angeles, Calif. 90024-1771 


UCLA is an Equal Opportunity Affirmative Action Employer 
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ASSOCIATE: Expanding prestigious general ophthalmology practice in Fresno, 
California seeks associate. Retinal experience and/or refractive surgery > 
experience preferred. Resume and picture to: Practice administrator, 5359 w 
North Fresno Street, Suite 101F, Fresno, CA 93710. 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 20th 
of the month, two months before the month in which the 
ad is to appear. 

RESPONSES TO BLIND BOX ADS: Address responses 
to Box _________. AJO, address above. 


PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Pediatric Ophthalmology. State-of-the-art Clinical Eye Cen- 
ter with approved freestanding outpatient ophthalmic surgical facility. 
Beautiful and convenient Mid-Atlantic location within short driving dis- 
rag to Washington, Baltimore and Philadelphia. Reply to Box 138 
AJO. 





MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 
mology. State-of-the-art Clinical Eye Center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more and Philadelphia. Reply to Box 139 AJO. Y 


POSITIONS AVAILABLE 


MASSACHUSETTS: General Ophthalmologist for association leading to part- 
nership. Ideal family area with unparalleled educational facilities. Box 018 
AJO. 


OPHTHALMOLOGISTS: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode Island Group Health Association, 


PLASTICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in Oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facility. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 


Two Davol Square, Providence, RI 02903. 





Washington, Baltimore and Philadelphia. Reply to Box 140 AJO. 


GENERAL OPHTHALMOLOGIST: Growing four-physician practice in southeast , 
Virginia is seeking a general ophthalmologist with subspecialty preferred VITREORETINAL SURGEON: Wanted to join active three-man retina group. Pri- 
but not necessary. Send C.V. to Medical & Surgical Eye Specialists, Inc., vate practice with academic affiliation. Excellent opportunity with state-of- 
801 Medical Tower, Norfolk, Virginia 23507. the-art facilities. Box 029 AJO. 


GENERAL OPHTHALMOLOGIST 


To join expanding eye department at the multispecialty Kaiser Perman- 
ente Medical Center, a prepaid HMO, at Oakland, CA. Competitive 
salary and generous benefit package offered. The eye department 


consists of 10 M.D.'s with subspecialties in glaucoma, pediatrics, ocu- 
loplastics and retina, and 10 O.D.’s. Fully equipped offices with excel- 
lent technician support. Send C.V. to Richard A. Brown, M.D., 280 W. 
MacArthur Bivd., Oakland, CA 94611. 





MEDICAL OPHTHALMOLOGIST 
Wanted to join an outstanding and busy subspecialty ophthalmic group in 
the Southeast. Experience required. Excellent income and vacation sched- 
ule. Benefits include diversified insurance program, continuing education, 


automobile and retirement program. Our practice utiliizes college-trained 
ophthalmic technicians and registered nurses, thereby enabling the new 
physician to actively practice the medical aspects of ophthalmology. Wil- 
liam J. Collis, M.D., 2134 Nicholasville Road, Suite 3, Lexington, Kentucky 
40503. 





GLAUCOMA/RETINAL SPECIALIST: Ophthalmologist with subspecialty training 
needed to join busy private practice group in North Carolina. Opportunity to 
practice in an attractive growing community convenient to mountains and 


` haanh rasartse Calan: and hanatita landina ta nartnarchin Cand A \ ta Dau 
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Canon technology changes the 

state-of-the art of fundus photo- 

graphy with the incredible Canon 

CF-60U— actually two cameras in one! 
Most patients can be photographed mad a 

with a wide, 60° angle of view thanks to optical advances 
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dilated beyond 4.0mm. No other 
30° camera available provides this 
level of quality photography with a 


smaller pupillary opening. 


Most important, your input helped us 


design the 60U, with all controls conveniently grouped 


that permit easy handling and superb resolution with 5.5mm together and a voice synthesizer that guides you while you 


pupillary dilation or larger. 
Move a single lever to switch to the 30° mode instantly, 
for high resolution photography of patients who cannot be 









“one minute... 
two...three...” 








“30th exposure!” 







“set the filter 
program” 
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CANON U.S.A.. INC. 
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work and provides warnings to prevent mistakes and costly 
re-examinations. 
There’s nothing like it. 


Photograph every patient, 
even with pupillary dilation 
as small as 4.0mm 


All controls conveniently 
grouped at your fingertips 
and backlit, making the 
CF-60U a pleasure to 
operate 


Automatic light adjustment 
and filter programming for 
fluorescein angiography 


Voice synthesizer provides 
critical information aurally 

so you can concentrate on 
photography 


CF-60U 


Enjoy easy extended payments 

with the Canon Credit Card. Ask for details 
at participating Canon dealers and retailers 
Available onlv in US 


anon 
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RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well-equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


For additional 
contact: 


information, please 


V.A. LaFleur, M.D. 
Associate Medical Director 


Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 














& INSTITUTE OF 
Nae NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 





June, 1988 










MEDICAL RETINA SPECIALIST/MEDICAL OPHTHALMOLOGIST: Full-time posi- 
tion with vitreoretinal subspecialty group practice in southeast. Ultrasound, 
electrophysiology, fluorescein a nglography, krypton and argon laser. We 
can eee sews if necessary. Salary negotiable. Send complete C.V. to.» ` 
Box 032 AJ =. 


GLAUCOMA/NEURO-OPHTHALMOLOGIST: Feliowship-trained physician toas- “> 
“sociate with large referral retina practice in southeast. Private practice, — 
university affiliation. Will provide additional training in medical retina. Salary 
negotiable. Send complete C.V. to Box 033 AJO. 


GENERAL OPHTHALMOLOGIST: Needed for large multi-subspecialty group 
with four (4) locations in Houston, Texas. Board Certified or eligible. Not 
restricted to Medical Ophthalmology. Excellent salary and benefits with sub- ee eee 
sequent equity ownership potential. Send C.V. to Box 034 AJO. ee 


=f.) 
t ati 


RETINAL/VITREOUS OR PEDIATRIC/STRABISMUS 


Two BC general ophthalmologists with strong academic backgrounds 
seek fellowship trained ophthalmologist to establish first subspecialty Tr 
department. Ultra modern eye institute. 7,000 square foot office with ; 
ten refracting lanes. Adjoins medical center. Must be willing to do 


some general ophthalmology while building subspecialty practice. No i 
cataract/IOL surgery. Arrangements are flexible, full or part-time, sal- S 
ary and production incentive. For special needs such as family, ex- wp 
emption from routine after hours call considered. Association with eq- We 
uity purchase also possible. Stable, diverse economy in beautiful + 
metropolitan midwest city. Send photo and C.V. to Box 028 AJO. 


RETINA-VITREOUS SURGEON—FLORIDA 


Established retina private practice seeks additional associate. Out- 
standing facilities with multiple offices in major metropolitan setting. 
Send C.V. to Box 036 AJO. 





WESTERN WISCONSIN: Excellent opportunity for medical ophthalmologist to 
join our busy two-man practice. Located in beautiful, friendly, university 
community with excellent access to numerous recreational activities and 
Twin Cities metro area. Guaranteed salary and excellent benefits. Send C.V. 
to Box 037 AJO. 


OPHTHALMOLOGIST, CORNEAL SUBSPECIALIST OR GENERAL: For multi- 
office, multi-physician ophthalmic group practice, located 1/2 hour north of 
Boston. Excellent salary and benefits. Leading to association. People skills 
critical. Reply Box 038 .AJO. 





PHOTOGRAPHER/ SCIENTIFIC 


Supervise and be responsible for all photographic activities, including 
all types of ophthalmic patient photography, within ophthalmology in- 
stitute. Requires: 5 years of experience as ophthalmic photographer in 
a large hospital or ophthalmic outpatient clinic, including 2 years with 
some supervisory experience. Ophthalmic photography experience 


must have included retinal angiography, slit-lamp, fundus, and external 

eye photography. Experience must also have covered continuing med- z 
ical education, preparation of ophthalmic medical illustrations for pub- x 
lications, and commercial public relations photography. Must be a cer- 

tified retinal angiographer (C.R.A.). References required. Send resume 

to: Doheny Eye Institute, 1355 San Pablo St., Los Angeles, CA 90033, 

Attn: Personnel Department. 





2/2 
NO SYSTEM GIVES YOU MORE... FOR LESS. 


Before purchasing any small incision- = ULTRASONIC HANDPIECES 

surgical equipment, compare it.to Two piezoelectric handpieces supplied 
thenew Phaco 20/20™ System |-the with each system. 

complete system for irrigation / =. FULL WARRANTY 

aspiratiðn;Phaco emulsification, and One year warranty on both system 
anterior vitrectomy. and handpieces. 


= LOWEST DISPOSABLE PRICE 
important facts about Convenient, disposable cassettes for 


United Sonics: $10°apack. Call for details. 


= COMPANY EXPERIENCE a AFFORDABLE LEASE PROGRAM 
Developed and manufactured Phaco Lease for as low as $1,200 a month. 
equipment for over a decade. 


A | 
UNITED SONICS 


180 Vanderbilt Motor Parkway 
Hauppauge, NY 11788 
1-800-874-1133 

(in New York, 516-434-8800) 
TWX: 510-224-6182 

FAX: 516-434-8011 
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BC/BE OPHTHALMOLOGISTS: Needed for full- and part-time work. Gen- 
erous guaranteed compensation, 12 weeks annual vacation, malprac- 
tice insurance, housing, and transportation all provided. Call Torrie 


Gentry at 1-800-354-4050 toll-free (404-39 1-9876 in Georgia) or send 
C.V. to CompHealth, 5901 Peachtree Dunwoody Road, Suite C-65, 
Atlanta, GA 30328. 





Ophthalmologist with subspecialty training in vitreo-retinal diseases 
and surgery is sought for established University Department of Oph- 
thalmology, academic rank commensurate with credentials. Qualifica- 
tions include completion of an approved eye residency program, plus 
fellowship training, Board certification or eligibility. Duties include 
teaching residents and medical students, patient care and research. 
Send curriculum vitae, publications list, and list of references to: 


JAMES G. FERGUSON, JR., M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTH CAROLINA 
SCHOOL OF MEDICINE 
4 RICHLAND MEDICAL PARK, SUITE 100 
COLUMBIA, SOUTH CAROLINA 29203 


The University is an AA/EOE 





ASOPRS PRACTICE OPPORTUNITY CLEARING HOUSE 


The American Society of Ophthalmic Plastic & Reconstructive Surgery 
maintains a list of Members and current Fellows who are seeking posi- 
tions in this subspecialty. This list can be provided upon request. Inqui- 
ries will be handled confidentially and can be forwarded to: Gerald J. 
Harris, M.D., Eye Institute, 8700 W. Wisconsin Avenue, Milwaukee, WI 
53226. 





OPHTHALMOLOGISTS 


Denver, Colorado 


Positions available for BE/BC general oph- 
thalmologists with established multi-special- 
ty group practice HMO. Five full service out- 
patient clinic facilities located through the 
Denver metropolitan area. Well-equipped of- 
fices and surgical facilities with minimal re- 
fracting. Attractive salary and benefit pack- 
age which includes vacation, educational 
leave, liability insurance and profit-sharing. 
Beautiful geographical area with many cul- 
tural and recreational opportunities. Please 
contact: 


V.A. LaFleur, M.D. 
Associate Medical Director 


Colorado Permanente Medical Group, P.C. 


2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 

EOE 




















June, 1988 


OPHTHALMOLOGISTS: interviewing for one (energetic) or two ophthalmolo- 
gists to assume my practice in university community of 75,000. Year around 
lake living. Must be a caring person. Send for detailed information, Dan 
Pieroni, M.D., 1111 S. Raleigh Ave., Sheffield, AL 35660. 


MILWAUKEE MEDICAL CLINIC 
An 85-member subspecialty group, seeks ophthalmologist for immedi- 
ate opening. Present department includes full-time optometrist and 
ophthalmologist. Practice offers large referral base, excellent equip- 


ment and adjacent ambulatory surgery center. Excellent compensa- 
tion, fringe benefits and future growth. Interested candidates send cur- 
riculum vitae to: Anita Callahan, P.O. Box 17300, Milwaukee, WI 
53217. Equal Opportunity Employer M-F-H-V. 





FELLOWSHIPS 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a one- 
year fellowship in ophthalmic pathology starting July 1, 1989. Reply to: 
Seymour Brownstein, M.D., Ophthalmic Pathologist, 687 Pine Avenue 
West, Montreal, Quebec, Canada H3A 1A1. 


POSITIONS WANTED 


OPTOMETRIST: Seeks employment, 1-3 days per week. Dallas/Fort Worth 
area. P.O. Box 152014, Arlington, TX 76015. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
Box AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 












OPHTHALMOLOGIST 


GENERAL MED is an HMO serving the Southern 
California counties of Orange, Los Angeles, San 
Bernardino, Riverside and San Diego. We han- 
dle the entire business end of a medical prac- 
tice. In addition, we offer a very competitive sal- 
ary and excellent benefits—including employer 
paid malpractice, comprehensive health bene- 
fits, life insurance, disability insurance, vacation, 
CME time and a 401k plan. 


If you are Board Certified (or Eligible) in Ophthal- 
mology and possess a California license, please 
send your CV to: 


Nancy Boostrom 
Physician Recruiter 


GeneralMied 


701 South Parker Street, Suite 4000 
Orange, California 92668 
(714) 541-9300 
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ENCOURAGE COMPLIANCE. 
PROPINE® WITH C CAP™ 
Propine with C Cap encourages proper dosing by: 
e Tracking next dose to be taken, and 


° Minimizing confusion for patients on multidose 


therapy or multiple medications. 


PROPINE*(dipivefrin HCl) 


sterile ophthalmic solution, USP, 0.1% with 
TM 
C CAP Compliance Cap B.I.D. 


INDICATIONS: Propine (dipivefrin HCI) is indicated as initial therapy 
for the control of intraocular pressure in chronic open-angle glaucoma. 
Patients responding inadequately to other antiglaucoma therapy may 
respond to addition of Propine. In controlled and open-label studies 
of glaucoma, Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pressure reduc- 
tions ranging from 20-24%. Therapeutic response to Propine twice daily 
is somewhat less than 2% epinephrine twice daily. Controlled studies 
showed statistically significant differences in lowering of intraocular 
pressure between Propine and 2% epinephrine. In controlled studies 
in patients with a history of epinephrine intolerance, only 3% of patients 
treated with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance. Therapeutic response 
to Propine twice daily therapy is comparable to 2% pilocarpine 4 times 
daily. In controlled clinical studies comparing Propine and 2% pilocar- 
pine, there were no statistically significant differences in the main- 
tenance of IOP levels for the two medications. Propine does not produce 
miosis or accommodative spasm which cholinergic agents are known 
to produce. The blurred vision and night blindness often associated 
with miotic agents are not present with Propine therapy. Patients with 
cataracts avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Propine® should not be 
used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This 
product is contraindicated in patients who are hypersensitive to any 
of its components. WARNING: Contains sodium metabisulfite, a sul- 
fite that may cause allergic-type reactions including anaphylactic 
symptoms and life-threatening or less severe asthmatic episodes in 
certain susceptible people. The overall prevalence of sulfite sensitivity 
in the general population is unknown and probably low. Sulfite sensi- 
tivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: Aphakic Patients. Macular edema has been shown to 
occur in up to 30% of aphakic patients treated with epinephrine. Dis- 
continuation of epinephrine generally results in reversal of the 
maculopathy. Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in rats and rabbits at daily oral doses up to 10 
mg/kg body weight (5 mg/kg in teratogenicity studies), and have 
revealed no evidence of impaired fertility or harm to the fetus due to 
dipivefrin HCI. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. Nursing Mothers. It is not known 
whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine 
is administered to a nursing woman. Usage in Children. Clinical studies 
for safety and efficacy in children have not been done. Animal Studies. 
Rabbit studies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both dipivefrin 
hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular 
Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local Effects. The most fre- 
quent side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunctivitis, 
mydriasis and allergic reactions to Propine have been reported infre- 
quently. Epinephrine therapy can lead to adrenochrome deposits in 
the conjunctiva and cornea. 


ALLERGAN PHARMACEUTICALS 
Division of Allergan, Inc., Irvine, CA 92713 
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are you 
moving? 


Notify: 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 


000333999 000 AJ DEC 00 
Paul Brown MD 


4500 E Ontario 
Chicago, IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 
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Please change my address, effective 


PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 


from: (or attach label here) 


Name 
Stree 
City/State/Zip 


to: 


City/State/Zip 


June, 1988 
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Two ways to lower the cost of glaucoma therapy. 


Pilocar® alone 
(pilocarpine HCI) 
By itself Pilocar® is one 


of the most economical 
glaucoma therapies avail- 





able. In fact, a Pilocar® L 


Twin-Pack prescription 
saves your patients more 
than any other brand name y ae 
pilocarpine — even some : aE Eten 
generics. And Pilocar® 

has the IOLAB quality 
assurance behind each 


CNR 500 lolab Drive, Claremont, California 91711 « 714/624-2020 
i ohm on. fch ime n 








Pilocar® 
concomitantly. 


_ Pilocar® adds much 


less expense to already 
expensive beta-blocker 
therapy. Compare Pilocar® 
to other concomitant ther- 
apies that cost up to five 
times as much. Pilocar® | 
provides your patients with 
an effective concomitant 
therapy they can afford. 


© IOLAB PHARMACEUTICALS 1987 
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“| go from the studio one day to location the 
next. Then into the darkroom or back to my 
office. The only way | can keep a schedule is 
to see it in front of me. Thats how | know 
what to do next!” 


Portrait of Noncomplhance 








Out of sight, out of mind. It’s a time- 
worn expression, but one that still holds pasi 
importantimplications for proper dosing. 

For many patients, a simple visual 
cue can go a long way to prompt the 
next dose. 

Since 1980, Propine has provided 
glaucoma patients with twice-daily IOP 
control. But now, with the addition of 
Allergan’s exclusive C Cap, Propine can 
add a compliance advantage to your 
therapy. 

Propine with C Cap: 

- Tracks next dose to be taken, and 

e Minimizes confusion for patients 

on multidose therapy or multiple 
medications. 

Propine with C Cap is available in 
5 mL and 10 mL bottles. Propine is also 
still available without C Cap. 

Please see adjacent page for brief 
summary of prescribing information. 








Propine® (dipivefrin HC! 


i. sterile ophthalmic solution, 
ns oe USP, 0.1% with 


=. ( Cap” 


B.1.0 
Compliance Cap B.1.D. 


Sip Piqpa with C Gp 


2 ALLERGAN PHARMACEUTICALS 


== A Division of Allergan, Inc., Irvine, CA 92713 
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